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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication | 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Chuck Teeters 
(W4MEW), Mike Murphy (WU2D), Jim Hanlon (W8KGI), Gary 
Halverson (K6GLH), David Kuraner (K2DkK), Larry Will (W3LW), Mike 
Bittner (W6MAB), D.S. “Jeep” Platt (K3HVG), Jeff Covelli (WA8SAJ), Joe 
Long (WA2EJT), Jim Riff (K7SC), George Misic (KE8RN), Phillip Legate 
(ACOOB) 


Editor’s Comments 


2015 KD@HG Heavy Metal Night 

Pd been debating not sponsoring the annual 
Heavy Metal Night this year because of almost no 
response here over the last two years, even though 
operating activity has been good. Then, several _ aan 
readers asked when it will run this year because they ———= 


enjoy it, so plans have changed. Let’s plan on the 
evening of Sunday, December 27, between Christmas and New Year’s Day. It’s mostly 
a 75 meter event, but it’s not acontest. Tune in after dark and listen, it’s easy to find 
on traditional AM frequencies in-and-around the so-called “AM window” and say hello 
to someone. One thing that I do not want to hear is someone witha 50-kc wide 2-kW 
solid-state “D” rig monopolyzing some frequency and taking a list. This is supposed 
to bea fun night for working classic plate-modulated transmitters running the legal 
power limit and nota “DX” net. 
1936 kc Net AM Night 

The long-running 1936 Kc Net isasideband group that’s been running since 1936. 
Once a year they set aside an evening for AM operations, and this year it’s been 
scheduled for December 17 on the 160 meter band, 1936 kc. Tune in and check in 
if you have 160 meter capability! 
Tube Sale 

Id like to call attention to Gary Halverson’s ad on page 46. Gary is selling a lot of 
very hard to find tubes from his collection and this is a great opportunity to get 
collectible tubes that are just not found often these days. 


73, Keep Those Filaments Lit! NODMS 
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Cover: Howard Cawthra (KAGIOB) paid a visit to Gary Halverson’s 
(KGGLH) shack last summer, and is shown here at Gary’s Hallicrafters 
station. : 


The Gonset Communicator III CD Model, 
2 Meter AM Transceiver, Model #3133CD 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym1@gmail.com 


Background 
Fifteen years before the production of 
the CD Communicator we lived in 
Washington, DC. In 1942 my dad, at age 
35, completed all the required courses to be 
certified as an Air Raid Warden in the 


District of Columbia. He was issued a metal 


white hard hat with the logo, a large hand 
pump watering can, anda small night stick. 
I believe part of his job was to walk his area 
at nighttime to insure all homes had there 
lights out and in complete darkness when 
the air raid sirens were blasting. 

The CD Communicator Til iwas 
produced in 1957. It’s practically identical 
to the Communicator III, but housed ina 
white cabinet. The CD model had to meet 
specifications outlined by the F.C.D.A., 
the Federal Civil Defense Administration. 


Figure 1: The Communicator III Civil Defence “CD Model” was introduced 
in 1957 ata cost of $269.50. With its bright yellow paint it came witha yellow 
canvas bag, Astatic mic and 19" whip antenna. 
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Air Reid Warden | Service of the District of Columbi 
It ts requested that every facility be qccorded him t i 


the perlgmnsce of his duties. 


» Deputy Woyden. ef Give. Air: Raid Warden aD 


Figure 2: My Dad’s Air Raid Warden Service cards were discovered in a box 
that has been resting in my attic for many years. 


This government body was established by 
President Truman in 1950 and operated 
until 1958. It was replaced with the Federal 
Civil Defense Authority that ran from 
1972-1979. That government body was 
replaced with FEMA, which exists today. 

This current project had a very unusual 
beginning. I’ve been interested in Gonset 
gear for many years. I wrote a very 
comprehensive two part article’? back in 
the early 1990s. During the writing of the 
two part article I had the pleasure of talking 
with Bob Gonsett (WAGQQQ) who is the 
son of Faust Gonsett. Bob offered many 
details and several photos used in the article. 
Prior to publication Bob took my 
manuscript and read it to his mom, the wife 
of Faust Gonsett. I had gathered a very 
large collection of Gonset gear prior to 
writing that article, but in later years all the 
gear was sold. 

Since that time I’ve been looking for the 
very rare Gonset Commander transmitter 
with frequent eBay searches. About two 
months ago I came across an auction fora 
Communicator II] in excellent condition, 
as reported by the seller. After several email 
exchanges with the seller, I was convinced 
that I “needed” this transceiver. By the time 
I got back to the auction it had ended with 
a by-it-now. The seller offered the name of 
the person selling him the transceiver, saying 
it was OK to contact him. His name was 


George Maier, W1LSB. George told me all 
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about the transceiver and said he had a 2 
meter CD model he was willing to part with 
that had low RF output. As George 
explained to me, this one comes with the 
original Astatic 1OM7 microphone, with 
the cord and a PL-68 plug, the yellow 
canvas bag, the whip antenna, anda power 
Coras (lovoliweeks  jatery tne: (CLD 
Communicator with all the accessories was 
sitting on my bench. Inspection of this unit 
showed no modifications and it still had all 
the original capacitors and resistors. 

The unit weighs 20 pounds, 10 ounces 
and is about one cubic foot in size. It can be 
powered by 115 volts AC, or DC at either 
6 or 12 volts. Power drain is 95 watts on 
transmit and 75 watts on receive, as 
specified. The measured current draw, with 
120 volts AC input, was 0.62 amps 
standby and 0.85 amps, key-down. 

Power Supply 

As stated, the power supply is both AC 
and DC. The DC portion is mainly 12V 
but could be easily converted to 6V. 
Switching between AC and DC is simply 
rewiring the pins on the multi-pin Jones 
plug. The DC power cord was actually a 
separate two wire cable, of suitable wire 
gauge and fuse size, with ‘gator clips. The 
DC supply included a Mallory type 1501 
vibrator that was used for both 12 and 6 
volts. 

Both the high voltage and bias voltage 


circuits use cartridge-type rectifiers 
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Figure 3: The power supply, receiver, and transmitter sub chassis are neatly 
contained within the steel cabinet. The back of the cabinet has a louvered back 


plate with a large rectangular opening. 


manufactured by Sarkes Tarzian, #M500 
and #M150. The voltage-doubler B+ 
supply produces +325 volts unloaded and 
+250 volts loaded, and the bias supply 
produces -35 volts. 

All filters were tested and C206 was 
found open. This is one of the voltage- 
doubling caps. Its failure was the cause for 
low RF output from the transmitter. The 
power supply rests on the bottom of the 
cabinet and is secured with four screws 
from the bottom. 

The original power cord was made from 
zip cord. It terminates into a 12-pin Jones 
connector on one endand a two-blade, AC 
plug on the other. The AC plug has two 
halves that are riveted together. It is a fuse- 
type plug. The blades twist 90 degrees and 
are then removed for access to the fuses. 

I installed a three wire power cord with 
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the ground wire attached to chassis ground, 
pin #10, of the Jones connector. The riveted 
AC plug was replaced with an Elmenco 
two-fuse plug. The ground wire was 
brought out as a pig tail with a proper size 
single plug for grounding. 
Transmitter 

The RF section is crystal controlled and 
uses three tubes. The tube lineup is as 
follows: 12BY7 oscillator- tripler, a 6C4 
buffer and X6 multiplier, anda 2E26 final 
amplifier. The 18th harmonic from 8 MHz 
type FT-243 crystals feed the PA that runs 
straight though. A type 9006 diode tube is 
used as a detector for the output RMS 
voltmeter when in transmit mode. There is 
no adjustment for the meter when in 
transmit mode. 

The RF output is specified at 6 watts and 
will register about mid-scale on the meter. 
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Figure 4: The transmitter, receiver, and power supply sub chassis use both 
steel and aluminum materials. Tube changes require chassis removal. 


George had mentioned that he was reading 
about 4 watts. After changing C206, the 
output increased to 7 watts. 

The rear of the transmitter chassis 
contains several controls. All these are 
accessible through a rectangular opening 
in the rear cover. The controls include: TR- 
PA switch, VFO jack, PA jack, Carbon-Xtal 
mic switch, Mic jack, Audio Gain adjust, 
and Meter adjust. 

The TR-PA selects either transmitter or 
public address mode. The VFO jack is used 
to key an external VFO. The PA jack 
connects to an external speaker for public 
address usage. The Mic jack accepts a two- 
circuit, 0.206-inch diameter plug and NOT 
the standard 44-inch plug. The audio gain 
control is set at max for transmitter mode 
and reduced for public address mode. The 
“Meter adjust” effects only the received 
signal. 

The “Meter Function” switch on the 
front panel has three positions that are 
useful when in transmit mode. The 
“Exciter” position will peak as the exciter 
control is rotated through resonance. The 
“Output” position places the meter to read 
the output from the 2E26. Tuning the 
“Grid” control and the two pi network 
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controls for maximum provides very simple 
tune up. The “Spot” position is useful for 
checking the receiver dial position of the 
transmitter’s crystal. The meter will show 
a peak when tuning through the crystal 
frequency on the receiver dial. 
Modulator 

The Gonset design engineers were very 
clever developing the audio switching 
circuits for this unit. The audio circuits 
serve three functions: modulator for the 
transmitter, receiver audio output for the 
internal speaker, and the public address 
audio feeding an external speaker. 

The audio system consists of two tubes, 
a 12AX7 anda6L6GC. The 6L6GC runs 
as a single-ended tetrode in Class-A mode 
and gets very hot. The external case 
temperature, directly above the tube, 
measured 170° F. That is too hot to touch 
with my fingers. Not liking things that get 
that hot, a small 12 volt fan was attached 
to the rear panel to pull air out through the 
rectangular opening. The fan is powered 
by a 12 volt wall wart and reduces the 
external case temperature to 120° F. 

The 6L6GC feeds a transformer. The 
parts dist calls this.a.; modulation 
transformer” and I would disagree with 
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ae 


Figure 5: The 6L6GC modulator is housed on the transmitter c 


sae 


Lalas eas 


hassis. The PA 


section has a side plate that was removed to show the 2E26 and Pi network 
components. The socket for the diode tube is in the lower right. 


this name. In transmit mode, only the 
primary is used in a choke-coupled 
modulation connection to the PA. The 
secondary is only used to match the 6L6GC 
to either the internal or external speaker 
when in receive or public address modes. 
This was another sign of clever Gonset 
audio engineering. 

There is good reason why the G6LGGC 
runs hot. Specifications from the RCA tube 
manual for Class-A operation show the 
following: B+ = 250 volts, grid bias = -14 
volts, and 72 mA of resting plate current. 
Calculation of total power dissipation at 
idle is 23.7 watts. This includes the filament 
power. [he heat issue was a lesser problem 
in the Communicator I and II because a 
6V6 was the modulator. 

The modulator, by design, has a 
maximum modulation percentage of 85- 
90 percent. This means that splatter from 
negative peak clipping is avoided. This 


level of modulation is obtained when the 
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mic gain control is set to maximum. 

The modulator and transmitter are 
mounted on the same chassis. This chassis 
sits on an internal steel shelf. The chassis is 
held in place with two of its control shaft 
nuts on the front panel. The “Meter 
Function” switch and the “Send-Receive” 
shafts are used for this purpose. 

All filter caps in the modulator were 
measured and all were found open. These 
were cathode-bypass units C30 A, B, and 
C in a chassis-mounted can. They were 
replaced with single units and the can was 
left in place. The modulator screen bypass, 
C29, was also replaced. 

VFO Operation 

Communicator III models are compatible 
with the Gonset VHF VFO model 3226. 
When only the Communicator manual is 
available, connecting the VFO can be 
somewhat confusing. The rear panel VFO 
jack would have made more sense saying 


“VFO Key” instead of just “VFO” but 
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space was limited. That jack actually is 
wired to the mic switch connection on the 
mic jack. So, VFO keying works with the 
mic switch. The RF output from the VFO 
uses a short coax cable terminated ina FT- 
243 type connector and plugs into one of 
the six crystal sockets. 
Receiver 

The receiver uses seven tubes plus one 
OB2 regulator. The tube lineup is as follows: 
a 6BZ8 RF amplifier, a GCG8 oscillator- 
mixer, and three 6BH6s in the IF stages. 
There are five IF transformers with ten 
tuned circuits at6 MHz. 

The IF output feeds a GAV6 detector 
stage. The output of the GAV6 feeds the 
volume control that connects to the input 
of the second half (voltage amp) of the 
12AX7. This arrangement bypasses the 
first halfofthe 12AX7 speech amp and mic 
gain control. 

The squelch and noise limiter circuits 
use a6AL5. The CD Communicator hasa 
noise limiter switch but the switch isn’t 
shown on the Model 3133 circuit diagram. 
The switch is shown on the 6 meter Model 
3136 Communicator drawing. The switch 
simply provides a short circuit from cathode 
to anode on one half of the GALS. This 
switch is mounted on the shaft of the 
squelch control. When the noise limiter is 
turned off, the squelch isn’t available. 

Since I have limited VHF test gear I chose 
not to adjust anything in the receiver 
module. In my area we have several 2 meter 
Foye ers. |! used these, as receiver 
performance indicators. The receiver can 
slope detect the audio from the FM repeaters 
with excellent clarity. 

The “Receiver” position on the meter 
function switch shows the relative strength 
of the received signal. The meter has a 0-10 
scale and has no relationship to S units. The 
meter adjustment on the rear chassis of the 
transmitter will change the pointer position. 
This adjustment has no effect on the 
transmitter’s output meter reading. The 


Electric Radio #318 


receiver chassis rest on the bottom of the 
cabinet and is held in place with four screws 
from the bottom 

2E26 Test 

Several 2E26 tubes were obtained and 
tested. Tube manufacturers and quantities 
were RCA-2, GE- 1, and Sylvania-5. The 
purpose of this exercise was to determine 
whether there is any correlation between 
mutual conductance and power output. 
The mutual conductance spec is 2200. 
The eight tubes measured ina range from 
3000 to 4500. The difference in power 
output showed very little change, 
measuring “7” plus-or-minus a few tenths 
of a watt. 

Future Plan: 

“CQ CQ2 meter AM de W3BYM” 

Now that I have a restored 2 meter AM 
transceiver I’m looking for folks to have 
vintage AM QSOs. There must be some 2 
meter AM gear tucked away waiting to get 
back on the air. Gonset gear would be nice 
but any 2 meter AM gear would be great. 

I know there are over three dozen ER 
readers in the state of Maryland. With only 
7 watts of output the range will surely be 
limited. So please email me if you or your 
friends have an interest in having some old 
time vintage operating fun. I know we can 
find a small portion of bandwidth in the 
lower simplex portion of the 2 meter band. 
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Update: The FR-149/USM-159 
Heterodyne Frequency Meter 


By Joe Long, WA2EJT 
a1 TP Kine Street 
Endwell, NY 13760 
WA2EJT59@stny.rr.com 


Introduction 

I have some new FR-149/USM-159 
information, thanks to several ER readers 
including Jack Smith (K8ZOA), and Bill 
Smith (NOT). Jack pointed me to a 
Tektronix lawsuit brought against Lavoie 
Labs, one of the manufacturers of the FR- 
149. Bill and I began a discussion about 
the filmstrips used in the FR-149 that led 
to the realization that replacing the filmstrip 
is more complicated (and interesting) than 
[had initially thought. 

Lavoie Labs vs. Tektronix 

Lavoie Laboratories was sued by 
Tektronix for patent infringement, for 
making clone-copies of their Model 535 
and 545 oscilloscopes under a government 
contract. The lawsuit was also against the 
United States Government and two other 
manufacturers. The judgement was in favor 
of Tektronix, and determined that Lavoie 
had in fact infringed on Tektronix patents. 
This was probably a factor leading to Lavoie 
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Labs’ bankruptcy, which had occurred 
before the judgement (Tektronix filed the 
lawsuit in February 1961, but the final 
award to Tektronix was not made until 
1979.) The text of the judgement is 
available (Reference 1) and isa fascinating 
read, full of technical information on the 
Tektronix patents and exactly how they 
were infringed. Jack also sent mea couple 
of pages from a history book about 
Tektronix, Winning with People, the First 
40 Years of Tektronix, which describes the 
litigation in some detail. The book is 
available from several Internet booksellers 
and will be of great interest to anyone who 
would like to learn how the company 
managed to make all of that first-class test 
equipment. A quote from the book says: 
“... The following year [1959], the Air 
Force awarded contracts to Hickock for 
Tek Type 545 scopes, an order which 
involved both Hickock and Lavoie. A Tek 
field engineer who got a peek at a pre- 
production model at Wright Patterson Air 
Force Base quickly reported back to 
Beaverton that what he had seen was not 
even an original, but a butchered-up Tek 
scope, which had been disassembled, 
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rearranged internally and put back 
together.” 
Filmstrip 

In the original article I wrote that a single 
“master” filmstrip was used in each 
frequency meter and therefore that it would 
be interchangeable between units. I have 
found that this is incorrect based on 
information N9TT and I have exchanged. 
We determined that the filmstrips in our 
two frequency meters are different. At this 
point it became important to get 
information on additional filmstrips. I 
prevailed upon Dean Gagnon (KK1K) 
and Kirk Ellis (KI4RK) for data on the 
filmstrips in their FR-149s, from which it 
became clear that all four of these filmstrips 
therefore not 


are different and 


Figure 3: This is the master filmstrip 
from my FR-149 and is a negative 
from which a working “positive” 
filmstrip could be made. I placed the 
negative in front of a neon night 
light for the photograph, thereby 
convincing myself that the master 
would work justas well as the positive 
print. 
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interchangeable. On this basis it is 
reasonable to conclude that instead of being 
universal, the filmstrips are unique, i.e., 
that each FR-149 filmstrip is usable only in 
the FR-149 that it came in. This is the 
precisely the same situation as for BC-221, 
LM, and other frequency meters where the 
calibration books are unique to each 
instrument. 

This conclusion is based ona sample of 
only four FR-149/USM159s, but I believe 
that four is enough, based on the following 
considerations. Early in all of this it had 
occurred to me that there was a possibility 
was that filmstrips fora given manufacturer 
would be the same, and if not, that perhaps 
filmstrips for instruments built under the 
same contract would be. It happens that 
KK1K’s, KI4RK’s, and my FR-149 were 
made by the same manufacturer and have 
the same contract date, differing only in 
serial numbers, but it turned out that these 
three filmstrips are different. That the 
filmstrips on these same-manufacturer / 
same-contract FR-149s are all different, 
and also different from Bill’s filmstrip, 
convinces me that the FR-149 filmstrips 
are unique. 

It had also occurred to me that it was 
possible thata number of “stock” filmstrips 
might have been made, with the one having 
the best fit for a given instrument being 
installed. From my estimate of the minimum 
number of stock filmstrips that would be 
required, and based on the fact that there 
was nothing in the manual pointing in this 
direction, I gave up on that theory. In fact, 
the FR-149 parts list gives a filmstrip part 
number, “SMB346020,” that is similar to 
other part: numbers) and, in’ the 
DESCRIPTION field it is listed as: “FILM, 
ORIGINAL.” Neither of these offer any 


indication that there is anything special 
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Frequency change (kc) for 10 
turn intervals from 5000 ke 


10-2 
20-3 


Sum of above eight intervals (ke) 
(Should be ~2500 kc) 


5000<->130.02 | 5000<->129.33 
82.66 turns 80.4 turns 


KI4RK 
Kirk 


&o 
Go} Go 


Table 1: I calculated the 10 turn frequency changes in the table from the raw 
frequency data that everyone sent me. The bottom row is my check that there 
are no errors in the table. If you factor in the few turns beyond 80 that are 
required to cover the range, all of the sums come out very close to 2500 ke. 


(i.e., unique) about the filmstrip. 

Because I had assumed right from the 
start that the filmstrips were interchangeable 
I needed lots of data to convince myself that 
they are, in fact, unique. The three tests 
summarized below make it clear beyond 
any doubt that the filmstrips are all 
different, Vheyfilmstrips in they four 
instruments differ in the following three 
ways: 

1: At the high end of the dial, the Range 
C and Range B readings fall at different 
points relative to each other. For example, 
on KI4RK’s unit, setting the dial to 5000 
kc and switching to band C displays a 
reading of 129.33 Mc, while KK1K’s meter 
shows 130.02 Mc for this test. 

2: The exact number of turns required to 
go from 5000 ke to 2500 kc varies slightly 
between instruments. My meter takes 
81.33 turns while N9TT’s takes 80.5 turns. 

3: The dial linearity varies from 
instrument-to-instrument as measured by 
starting at 5000 kc and reading the 
frequency at exact 10 turn increments down 
to 2500 kc. (This test was Bill’s idea.) In the 
middle of the tuning range, i.e., 40 turns 
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from 5000 kc, the highest and lowest 
readings are 3729.7 kc (KK1K) and 3654 
kc (KI4RK), a difference of about 70 kc 
and far beyond the range of the corrector to 
compensate. Note that this difference is for 
FR-149s made on the same contract. 
Non-interchangeability was a surprise 
for me because the manual does not provide 
a warning or any comment about this. The 
manual gives detailed instructions on 
removing the old and reinstalling the 
replacement filmstrip, but there is only this 
information on the new filmstrip itself: 
“Obtain a new filmstrip and trim the end 
in the same way that the old film was 
removed. ...” Installing the wrong filmstrip 
would be the same as switching calibration 
books from one BC-221 to another, which 
as we all know would not work at all. This 
made me wonder about what the BC-221 
and LM manuals have to say about the 
calibration books. The manual for the BC- 
221 (TM 11-300, SCR-211) offers only 
this in the “Calibration Book” section: 
“Note. The values listed in the calibration 
section refer only to the meter whose serial 
number is printed on the fly leaf. ...” The 
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Figure 2: These are plots of data from table 1. The non-linearity of the dial 
and the difference between the two filmstrips is evident. Note that the non- 
linearity does not affect the accuracy specification of the FR-149. Keep in 
mind that these are dial readings, not measured frequencies. 


note isin fine print, with no further warning 
not to swap calibration books or any 
explanation of why the serial numbers 
must match. 

Another interesting point: It is non- 
uniformity in the variable capacitor that is 
the cause of uniqueness of the filmstrips. 
Uhemevidencetor thisxis) tharathe 
maintenance instructions indicate that the 
low frequency inductor module can be 
replaced without affecting the calibration. 
The manual also indicates that the module 
is factory adjusted for tracking and that 
field adjustment is not possible. How the 
factory adjustment could hold for different 
filmstrips isa mystery. 

This non-interchangeability makes it 
important that any FR-149 you find for 
sale be checked carefully to ensure that the 
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filmstrip is in working condition or that 
there actually is a master filmstrip in the 
canister inside the FR-149. The master is 
actually a negative from which a print 
could be made and installed in the 
instrument. I did find companies, 
CineLab.com, for example, that could copy 
a filmstrip for a cost they estimated to be 
60-75 dollars. Working from a master/ 
negative is cheaper than starting with a 
positive but in either case it would probably 
cheaper to find another FR-149 ata hamfest 
than to geta filmstrip copied! An alternative 
would be to install the master itselfin place 
ofa damaged filmstrip. I have not tried this 
but I did open the film canister in my unit 
and tried placing the filmstrip in front ofa 
neon night-light. From this test it is clear 
that the master would work just as well as 
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the positive. Using the master would leave 
you withouta backup, but with the amount 
of use our FR-149s are getting these days it 
is unlikely that a filmstrip will ever fail in 
service. 

NOTT has a Lavoie Labs FR-6/U (AN/ 
URM-81) frequency meter, covering 100- 
500 Mc, that also usesa 35mm filmstrip as 
part of the display. Interestingly, this unit 
contains canisters containing both “master” 
and “spare” filmstrips. The FR-149 has 
room to fita second canister and why a spare 
was not included is another mystery. The 
FR-6 is an earlier (25 tube) instrument and 
it is possible that filmstrip failure in that 
instrument was infrequent enough that its 


spare was found to be unnecessary and as 
a result it was determined that the spare 
could be omitted in the FR-149. 

For early models of the BC-221 and 
LM, the calibration books were generated 
manually, a time consuming and error- 
prone process. Later, the process was 
automated using a device employing 126 
vacuum tubes, adding machines, and 
printers that could print a finished 
calibration book and do it in only 6.5 
hours vs. 16.5 hours for the manual process 
(Reference 2). It is hard to imagine how 
you could convert readings from the 
unfinished instrument into a filmstrip 
where the scale has to be expanded or 
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Figure 1: A measure of the complexity of the automated BC-221 calibrator 
can be seen in these diagrams from the patent for the recording portion of the 
apparatus. Note that the patent application is dated May 5, 1944, but that 
the patent was issued on February 17, 1948, long after the end of the war. The 
“Variable Frequency Oscillator” in “Fig 2” is the BC-221. A second patent, 
2,452,960 (Nov. 2, 1948) describes the electronics of the calibrator, and will 
further your appreciation of the complexity and elegance of this apparatus. 
(A Google search for “patent 2,452,960 Nov. 2, 1948” will find it.) 


12 Electric Radio #318 


November 2015 


contracted depending on the linearity of 
the results, do it as well for the VHF range, 
and actually get all of this information on 
the filmstrip. It is likewise difficult to 
imagine how the small companies that got 
FR-149 
photographic/filmstrip portion of their 


contracts managed the 
production — such manufacturers would 
generally not have any experience with 
photographic processes. I wonder if there 
was a single company that somehow 
generated all of the filmstrips on the basis 
of information supplied to them by the 
various FR-149 manufacturers? In spite of 
alot of searching I have been unable to find 
any information on how this was done. | 
hope that there is a patent or article ina 
trade magazine out there waiting to be 
discovered that will explain everything. 
The difference between the methods 
used to generate direct reading frequency 
displays for the FR-149 and that used by 
Collins in their equipment is worth 
comment. For every FR-149 manufactured, 
the linearity of the scales on the filmstrip 
was varied (uniquely) to make the dial read 
directly in frequency. In contrast, the 
Collins permeability tuned oscillator (PTO) 
in 1950’s gear was made to have a 1 Mc 
span of exactly 10 turns, and to be very 
nearly linear in frequency over that range, 
with any small deviations from linearity 
corrected using a cam and cam follower 
(Reference 3). On this basis, the Collins 
dial display itself could be exactly linear. 
These two approaches have their 
advantages and disadvantages. For example, 
Collins PT Os are interchangeable between 
the units using them, a better logistical 
situation than the unique FR-149 
filmstrips. On the other hand, it was not 
possible/practical to manufacture a PTO 
covering the fundamental high frequency 
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span of 2.5 Mc employed in the FR-149 
(not to mention its LF and VHF ranges). 
And even if sucha PTO had been possible, 
the additional oscillator/mixer circuitry 
required to equal the FR-149’s wide 
frequency coverage would have been 
impossibly complex. The PTO and 
filmstrip represent two very different analog 
approaches to direct frequency display, 
both of them more interesting than all of 
those lines of code used to do the same job 
in today’s software defined radios! 


References: 

1. Link to lawsuit judgement: 

http://openjurist.org/445/f2d/323/ 
tektronix-inc-v-united-states-hickok- 
electrical-instrument-co 

2. See Electric Radio, Feb 2009, The 
SCR? Ce rrequency Wieter Set, Skip 
Magnuson (W7WGM) for more 
information on this apparatus. Skip’s article 
gives reference to Electronics magazine for 
May, 1944, page 98, where the machinery 
is described in some detail. A patent for the 
mechanical portion of the calibrator, 
#2,436,235, issued after the war, is also an 
interesting read. A second patent, for the 
electronic portion of the calibrator, 
#2,452,960, is likewise interesting. 
Another link on this topic:http://jproc.ca/ 
ve3fab/bc221.html. 

3. Ray Osterwald described these PTOs 
in Electric Radio almost 25 years ago: The 
Collins Linear PTO, October and 
November 1991. 
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An Update on the K9ZLU Operating Impedance 
Bridge for HF Frequencies 


By Larry H Will, P.E., W3LW 
1055 Powderhorn Dr. 
Glen Mills, PA 19342 


lhwill@verizon.net 


and Bill Winters, K3JPB 


Introduction 

Several years ago, Bill Winters (K3JPB) 
and I started collecting parts in order to 
duplicate the excellent article written by 
Bob, K9ZLU" on an HF operating 
impedance bridge (OIB) modeled after a 
professional medium-wave unit still being 
manufactured by Delta Electronics of 
Alexandria, VA.” Bobalso prepared another 
article on a smaller footprint and wider 
range OIB that appeared in the ARRL 
1985 handbook?. I have used the Delta 
unit in AM broadcasting work and even on 
160 thru 40 meters for many amateur 
projects. [he OIB operates in-line, allowing 
the use of the station transmitter as the RF 
source and is complete with a built-in RF 
detector and a null-indication meter, as 
well as an available feed to utilize an external 
receiver as a null detector. In addition, a 


bridge of this type is very useful to place 


[Editor’s Note: Larry’s article is not an 
update to an earlier Electric Radio article, 
but is an update to work presented in QST 
and the 1985 ARRL Radio Amateur’s 
Handbook. We don’t have permission to 
reprint schematics from these ARRL 
publications, but it’s fairly easy to obtain 
copies of the November 1979 QST article, 
and also the 1985 update in the ARRL 
handbook. Please see the references at the 


end of this article. ] 
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between an exciter anda typical grounded- 
grid, cathode-fed power amplifier so as to 
be able to properly adjust the amplifier RF 
input circuits for best pure resistive match 
when the amplifier is operating in the 
middle range of output power*. The OIB 
as presented here is designed for and initially 
calibrated at 10.0 Mcs with a useful range 
of 160 thru 10 meters. 
So, Why Have An OIB? 

The OIB can do tasks, like PA amplifier 
input matching and the proper adjustment 
of directional antennas, when more than 
one element is fed power. Even the newer 
lower cost vector network analyzers (VNA) 
now commonly available can not handle 
significant RF power?. The RF bridge also 
allows easy determination of the value of 
the reactive component of the amplifier 
input, unlike a simple wattmeter that does 
not have that capability. 

Since Bob prepared his article, a lot has 
happened that makes set up and calibration 
of the OIB a lot easier. High precision 
resistors, inductors, and capacitors (1 
percent or better) are widely available for 
very little money. That was not true in 
1979. In my case, lowna Collins HF-380; 
100 watt capable transmitter that can 
transmit on any frequency from 1.6 to 
29.999 Mcsand I used this rig in calibrating 
the completed bridge on 10 Mes. 

The basic bridge has been designed to 
directly show resistance and reactance at 10 
Mes. The bridge has a resistance range of 
from 0 to 250 ohms. The “Resistance” (Ra) 
dial operates independent of frequency. So 
the Ra dial reads resistance directly anywhere 
within the instruments range of below 2 to 


30 Mcs. The “Reactance” (Xa) dial is 
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frequency dependent. The dial reads 
directly only at 10.0 Mcs. For other 
frequencies the dial reading is corrected as 
follows. For frequencies greater than 10 
Mes, the actual reactance is equal to the X 
dial reading multiplied by the actual 
frequency divided by 10, that is, on 14 
Mcs the multiplier is 14/10, or 1.4 times 
the dial reading. For frequencies below 10 
Mes the dial reading is corrected by the 
inverse. At 7 Mcs the actual reactance is the 
dial reading multiplied by 7 divided by 10, 
or 0.7 times the dial reading. 
Construction 

Bob’s excellent article has very complete 
details on the construction and layout and 
I suggest construction should follow the 
original article as much as possible. Based 
on parts availability, Bill and I collectively 
and individually made some changes in the 


construction. First was to utilize sheet brass 
for the coupler box as opposed the double 
sided PC board. This directional coupler is 
the most important component of the 
bridge. It needs to be mechanically and 
electrically intact and have the coupling 
line section and the adjustable taps for high 
reactance values calibration intact. Do not 
take shortcuts here. The center conductor 
mid-wall support utilized high quality PC 
board material as was utilized in the original 
article. Second, the variable capacitor we 
found for the “Reactance” control operated 
backwards from the one used by KIZLU so 
the reactance dial reads in the opposite 
direction and, as we found out later, does 
not track exactly with the ready made 
calibration scale,in the 19 79,article: | 
scanned the dial layouts from QST and 
inverted the print in Photoshop® and I am 


Figure 1: The OIB is operating at 25 watts on 10 Mcs. The bridge was slightly 
unbalanced to show the nearly nulled meter indication. The dial calibrations 
were still the test ones made from the QST article. 
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Figure 2: OIB internal view showing details of the layout. T 


= 


he R-adjust, 500- 


ohm pot is mounted on Lucite. A 3 pin polarized connector ties the twin 9V 
battery pack to the instrument. The forward and reverse sample wires outside 
the directional coupler box were cut equal length to the bridge circuit board. 
There are two identical symmetrical ground wires tying the bridge circuit 
board to the “bottom” of the directional coupler. 


editing the overlay to solve that problem. 

[For lettering the dials, JPEG scans of the 
resistance and reactance dials are available 
by email request. ] 

Third, the layouts for the detector board 
and the active null detector that Bill 
designed and etched used different layouts 
to change slightly for the type of toggle 
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switches utilized and to accommodate the 
meter terminals of the 20 pA meter. 
Fourth, we added rear-panel access holes, 
as is done on the Delta professional unit, to 
make final calibration possible, if found to 
be necessary, without dismantling the 
cabinet. We also made the unit easily 
removed from the cabinet intact. Finally, 
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we employed a2-unit, 9-volt plastic 
battery holder that allows replacing 
batteries without taking the instrument 
apart®. 

A special note is in order here regarding 
the “R” dial potentiometer. This control 
needs to be as high a quality 500 ohm 
carbon potentiometer as you can find (no 
wire wound here) since personal experience 
with RF bridges of several manufacturers, 
the “Resistance” control is the first one to 
become erratic with continued use. I was 
unable to confirm availability ofa new high 
quality 500 ohm carbon control that had at 
leasta 1/4" or longer shaft’. I finally selected 
a Honeywell unit with a short but usable 
screwdriver slot shaft which, with a slick 
machined insulated coupler fabricated by 
K3]PB, was made to work satisfactorily 
with minimum backlash and mate with the 
vernier knob assembly. This interface is 
mecessaryembecause the: resistance 
potentiometer circuit must be completely 
isolated from ground. 

Another area was with an initial labeling 
mistake in the final panel labeling for our 
unit that has to do with the two toggle 
switches that allow expansion of the 
“Reactance” range. In figure 2, on page 12 
of the original W9ZLU article, the 
component parts and the labeling of both 
switches S-2 and S-3 are correct. In our 
version the components are also correct but 
S-3, the lower switch in the bottom center 
of the front panel, was incorrectly labeled 
+200 instead of +400. 

Adding the Switch for an External 

Detector 

During the construction we debated 
how to easily add the switch and additional 
connector to allow for using an external 
detector. We didn’t like those components 
being located on the cabinet top primarily 
because we wanted the working unit to be 


easily separated from the cabinet. In reality, 
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utilizing a receiver, particularly one with 
MGC, the exact null can be found that will 
be more accurate than that of the lower gain 
meter system. In fact, all calibration 
discussed below was done utilizing an 
external receiver and not the internal 
microammeter. 

Comments on Meter Limiting and 

Number of Frequency Bands 

The design of the metering amplifier 
appears to be such that there is sufficient 
limiting to prevent any meter damage to 
the 20 pA meter I found in my junk box. 
By including a 15 meter position, the 
tuning ranges for the tuned input system 
have enough overlap that adding more 
sections for 30, 17, and 24 meters was not 
necessary. 

Calibration Procedure 

I have always felt that in reading the 
calibration procedure in the original article, 
while certainly not incorrect, lacked some 
details as to how the various sections tied 
together. Utilizing alot of experimentation 
anda little bit of luck, I think the following 
discussion on correct calibration is 
repeatable although we haven’t built a 
second unit. 

On page 14 of the 1979 QSVT article, Bob 
discusses that the layout of the bridge 
components will affect the process of 
insuring complete balance in the Bridge. 
This is important because the unit switches 
from capacitive reactance to inductive 
reactance with a simple reversing toggle 
switch. Without complete balance the 
reading of reactance can be different, 
especially with higher frequencies and with 
higher values of reactance. Our layout of 
the switches board with respect to the L-C 
switch and the “Cset” capacitor is indeed 
different and I observed issues while 
attempting the alignment. These issues 
will be covered next’. 
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Alignment Issues 

1. Lutilized the same order of “tune up” 
that Bob did but made some changes. This 
procedure should be followed along with 
that of Bob’s to understand the changes. 

2. Adjusting the null meter electrical 
zero: Follow as described in the original 
article. 

3. Adjusting the capacitive and inductive 
“Zero” balance: The process involves Xa, 
Cset, Cl, and the L-C switch. I found that 
you have to try various settings of Xa near 
the 25 pF setting suggested and adjust Xa 
and Cset for the capacitive reactance null of 
“Zero” with the L-C switch set to Xc and 
then adjust Cl with the L-C switch set to 
L. Repeat these until the null is deep and 
equal in depth with the toggling of the L- 
C switch. I found that the Xa position, with 
a bit less capacity than the starting value of 
25 upP, appeared to work better. Ifa null 
is not complete, check and see that both 
Cset and Cl caps show that they are not at 
either “Max” or “Min” (2 distinct dips as 
each is rotated). 

4. The next step that begins on page 16 
needs a clarification. A simple reading has 
a procedure that checks the dial tracking 
from zero to 200 ohms of capacitive 
reactance. At 10 Mcs, 200 ohms works to 
79.5 wuF. I useda ceramic trimmer soldered 
into a PL-259 connector and set its value 
with my digital capacitance meter that has 
a reference internal calibration of 1 %. The 
instructions tell you to move the capacitive 
tabs in the sample box to have the 0-to-200 
scale track. There is a statement that they 
have to be adjusted equally so that the 
inductive reactance will also read correctly. 
That procedure would be fine if the layout 
was identical to the original. What is really 
needed is that you need a 200 ohm 
inductive reactance that turns out to be 3.2 
wH and you have to alternate between the 


capacitive load and the inductive load, 
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operating the L-C switch accordingly, and 
slide the tabs along the sample line and if 
necessary adjust the spacing from the tab to 
the sample line so that the location of the 
200 ohm reading on the X dial is the same 
for both Cand L reactance. With any parts 
substitution in the bridge circuit, there isa 
high probability a new dial label will be 
needed and PhotoShop® or other similar 
software will be up to the task. 

5. What I found was our capacitor did 
not track the Radio Shack one originally 
used and I will need to make a new scale for 
the vernier. This adjustment process takes 
quite a while of repetitive adjustment 
(keeping the tabs spacing with respect to 
the ends of the box the same) but insuring 
the 0 and 200-ohm XI and Xc reactive 
values occur essentially in the same locations. 

6. We also found that as the tabs are 
moved apart, the capacitive reactance 
indication on the “X” knob moves so that 
the scale length from zero increases. After 
any tab adjustment, it is best to at least 
check, and if necessary, redo the “Zero” 
calibration from step 3. 

7. Once the X calibration is completed 
it’s tme for the much simpler R calibration. 
The procedure, starting on page 16 for 
resistance, is straightforward, provided the 
unit utilizes a linear taper 500 ohm potand 
it’s set up at 85% resistance, or 425 ohms, 
with mechanical rotation as discussed. This 
position insures adequate rotation for the 


resistance range of the instrument from 
zero to over 250 ohms. I used high quality 
resistors and a professional RF “Short” for 
all calibration data and I found the 
published resistance scale to be perfect. 

8. Finally, the adjustment of R3 (the 
original article text incorrectly lists itas R2) 
should be adjusted on 10 meters. I used 
29.6 Mes to set the “HF Zero” null with 
R3. 
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RF Safety With the “R” Knob 

K9ZLU, at the end of the original article, 
discussed an issue with a “hot” escutcheon 
on the floating “R” knob. In my discussions 
with Bob during the preparation of this 
article, Bob indicated that condition only 
can occur if the output circuit ground 
connection is opened. I decided to solve 
that issue by adding a solder lug and an 
additional metric nut on the Radio Shack 
vernier shaft just under the front panel. I 
used a short piece of flexible braid, actually 
a short piece of “Solder Wick” that was 
approximately 5/32-inch wide and 
arranged it so that, with rotation, the braid 
could rotate and not bind and the other 
end (case ground) was fastened with a 
solder lug to a nearby machine screw that 
holds the insulated assembly supporting 
the “R” vernier. The installation, which is 
hidden under the 500 ohm “R” 
potentiometer, is not easily seen in the 
bridge’s rear view photograph in figure 2 
of this article. So far it sees to work great but 
Iam not sure how long it will hold up. In 
any event the instrument case should have 
a solid, short connection toa nearby ground 
terminal when utilized with high power 
transmitters. For powers over 100 watts or 
so I suggest utilizing either starting with 
the bridge gain at minimum and the RP 
input detuned or switching to external and 
utilizing an external receiver that has manual 
gain capability?. 

Have fun making one of these bridges. It 
makes a good addition toa RF tool kit. Lalso 
want to thank, Pete, N3IMI, for the 
excellent pant job on the bridge cabinet 
assembly. K3JPB did most of the parts 
accumulation and most all of the assembly 
and W3LW performed the unit’s 
calibration. 

End Notes: 
1. See QST for November 1979, Page 11. 
Bob’s call is now K6ZLU. Bob has a web 
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site listing several of his articles over the 
years and also has a biography on qrz.com. 
2. Delta Electronics, Inc. Alexandria, VA 
2207: 

3. ARRL Radio Amateur ’s Handbook, 
19853:Ghapter 25;/Page 38. 

4. Some years ago the engineers at Eimac® 
had an article regarding adjusting the 
cathode matcher for best intermodulation 
performance. Unfortunately Iam unable 
to locate that article. 

5. The typical VNA operates with RF levels 
in the milliwatt region. 

6. The Delta Electronics OIB-1 has no 
active components for detection thus no 
batteries. 

7. Available from Mouser Electronics, 
Honeywell RV4LAYS501A 

8. The original article sometimes uses Cset 
and sometimes Xset. They are the same 
control. 

9. Utilizing MGC greatly facilities finding 


the initial null. 


[Editor’s Note: The following silk screen 
information is reprinted from Larry’s April 
2005 article in ER #191, A Custom Remote- 
Control Panel using Silk Screen Techniques. | 


Silk Screening the Panels 

Some time ago, I decided to try my hand 
at silk screening. A search on the Internet 
found some sites offering small trial kits for 
sale, so l ordered one. The kit came witha 
“standard” anda “fine” 8-Vix 11" screen 
as well as a black surface with a clear flip 
cover layer to “sandwich” the fresh screen 
and artwork together for exposure. The 
process is similar to making a contact print 
in the darkroom. The undeveloped photo 
screens can be handled in normal to 
subdued lighting indoors. There is no 
requirement to havea darkroom. The screens 
are photo sensitive but very slow in speed 


and can be exposed with indoor fluorescent 
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light or sunlight. Sunlight is much quicker, 
however, requiring only a 1 minute 
exposure in bright sunlight. Shelf life of 
the undeveloped screen, as specified by the 
supplier, if stored in the refrigerator, is 
about | year. Developing is done with cool 
running water. The process removes the 
photosensitive matter in those areas that are 
blocked from the light, thus the need to 
make the letters or shapes black on clear 
transparencies. 

To make the masters, I printed the labels 
with the desired font and letter height in 
Word® and printed them out on the clear 
transparency material using the 
transparency setting during printer setup. 
Por best results, the letters should be printed 
in reverse (right to left) as this does two 
things. First, it places the printed side of the 
transparency against the undeveloped, 
sensitive side of the screen for best contact 
duringesdeveloping, Second, ‘after 
developing when flipped over to read 
correctly, the smooth side of the screen is 
now towards the panel surface while 
actually painting the letters. I didn’t do this 
at first, and the letters were not as sharp as 
when it is done correctly. The transparency 
should be checked very carefully for 
coverage. Any voids in the black of evena 
small portion of a letter will show up asa 
“problem” after developing the screen and 
painting on the panel. The same applies to 
the developed screen. Holding to a light, 
you should be able to see through all parts 
of the portion of the screen forming each 
letter. Keep checking while developing 
and continue as necessary. I also found that 
I had better results with the “standard” 
screen material. With the “fine” screen, it 
was difficult to get all the material out of the 
desired area during developing and 
cleaning, and, ifthe screen was to be reused, 
which can normally be done with care, 


getting the paint out of the mesh after 
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printing the panel. I used a good quality 
latex paint and you should have a container 
of water handy to wash the screen as soon 
as it is removed from the panel and before 
the rather thin coat of paint dries. The 
screen can be affixed to the panel for painting 
with alight coating of artist’s spray mount. 
A small amount of paint is dropped along 
the end of the label on the screen to be 
printed and “squegged” over the screen 
with the supplied rubber block. The screen 
can, and should be, removed immediately 
after the paint is applied. Lift carefully and 
slowly, and if you see voids you can carefully 
replace the screen and hit it with another 
pass of paint. [fit still is not right, quickly 
clean off the paint on the panel and recheck 
everything and try again, something I have 
had to do several times. Remember however, 
once the paint dries, itis about impossible — 
to clean «the ‘screen _fom@teliseawiac 
manufacturer recommends a good quality, 
non -shedding natural sponge to “dab” the 
screen while the developing is occurring. 
This prevents damage to adjacent areas on 
the screen near the desired label where the 
material should not be removed. I should 
also state that | made a number of test runs 
onascrap panel to get a feel for the process 
before I started on the panels discussed 
here. Get some materials and have some fun 
with silk-screening. Now there is no excuse 
for not getting your broadcast boat anchor 
on the air and operating reliably. 

[The “PhotoEZ” line of silk screen 
materials are available from several Internet 
sites such as this one: 

hetp://www.cbridge.com/. 

There are many sources of these materials 
on-line, and there are also many on-line 
tutorials with excellent information about 
applying silk screen techniques. | 


ER 


November 2015 


Ne 


oe 


The EF Johnson “Messenger 600” 
and some E.F. Johnson Trivia 


By John Bipes, KOYQX 
906 Adams St. 

Mankato, MN 56001 
mobeng@hickorytech.net 


Pretend you’re interested in the pre- 
story — how the radio landed in the trunk 
of my car—and some E.F. Johnson product 
history. (Ifyou can’t pretend, skip to “What 
it turned out to be” at the end of this piece.) 

A National NC-300 had been in my 
shack for around 25 years. Early on, the 
alignment had been touched up — giving 
special study to the 3-position 80 kHz IF 
selectivity. Via the “Accessory” socket an 
outboard RF gain pot was added to enable 
a pleasing side tone of one’s own 
transmitted CW signal. 

After years of fun Morse QSOs with it, 
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followed by waning interest, fast-forward 
to late 2014 and having to move gear for 
some remodeling: Then it hit me; “Why is 
this old NC-300 lunker— not used in years— 
still here? The kids and grand kids are 
arriving for the Christmas holidays and — 
looking around — they might be 
anticipating the day they’ Il be asking Mom, 
“Why did Dad keep all this junk?” 

If she gives a more charitable answer it 
may be, “You know— Dad spent retirement 
years enjoying the old stuff way beyond his 
means when he was a kid. He was reliving 
his childhood.” 

So, into an eBay sales listing it went — all 
55 pounds. Mornings later, checking on 
bids over coffee, another NC-300 was seen 


listed for sale, “$99 as-is.” 
It might’ve been overlooked, but the 
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Figure 1: Front View of the Very Rare EFJ Messenger 600 Transceiver 
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presentation in the 
lunch room’ one 
afternoon the projector 
quit. The way he 
sardonically inquired, 
with no trace of humor, 
— “Would there be an 
engineer in the house?” 
— was not missed!) 
Into the mid-1970s 
the company bearing 
Edgar’s namestill hada 
ham shack equipped 
with a dual VFO CW/ 
SSB Avenger and no less 
than a 40 meter 
rotatable Yagi available 


Figure 2: The Massive Messenger 600 Power Supply se. But 


seller was only 80 miles away! A $90 offer 
was shot his way. (A friend who’d run a 
pawn shop, said later, “NO! You should’ve 
offered $40!”) 

The seller responded “Fine,” then added; 
“Hey, I’ve got two. You can have both NC- 
300s for $1402” 

A few days later the pair of NC 
boatanchors were being hefted into my 
Camry’s trunk when the seller added “Hey 
John, Pl also throw in these two 
things...don’t know what they are... what 
they’re for...or whether they work.” 

To my eyes, as a former EF Johnson 
engineer, the looks of each of the two were 
so familiar...but a Messenger 600? 

As a friendlier sun was setting on the 
elegant ham radio days of E.F. Johnson 
Viking classics, the company would 
eventually go public and retiring Edgar 
Johnson’s radio interest would give way to 
late 20th century capitalist’s money interests 
and money umbrellas. Silver-haired Edgar 
would often be seen walking through 
engineering with aged loss seeming to 
furrow his countenance. (When, in his 
retirement, he was giving a mediated 
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for ham-employees to 
amateur 
products were only visible in the rear-view 
mirror. The company had already been 
producing “business” radios under the 
Messenger name — in popcorn quantity 
and price — for around-town 27 MHz 
dispatch uses for a decade. Especially with 
skip conditions, many were used by ham 
radio wannabees — some of whom 
“graduated” legitimately to become licensed 
radio amateurs. Countless others would 
“graduate” themselves to do illegally 
whatever they desired on 11 or nearby 10 
meters...like the CBer who furtively had 
the local shop restore his failing Viking 500 
witha replacement P/S choke still available, 
mid-70s, from Johnson’s Customer Service 
Department. (Was itan apocryphal story? 
Or did the Messenger 1 manual include 
this caution, “Danger — shorting the large 
screen resistor will increase the output 
power beyond legal limits.”) 

That well-known Class-D CB precursor 
Messenger I, a vacuum tube unit, gave way 
to the ever-so-popular crystal-synthesized' 
23-channel 123A and similar siblings. By 
the mid-1970’s CB peak, the Messenger 
had become little brother to the more 
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seriously tasked Fleetcom and Transcom — 
EF] names for VHF/UHF-FM equipments. 
Together with AMPS (Advanced Mobile 
Phone System) cellular development, these 
seemed intended to exceed revenues of all 
CB-type Messenger products — a tall task 
when as one Johnson engineer mused “there 
are so many millions of CB users that 
spectrum analysis shows an increased noise 
floor across the 27 MHz. band.” 

Still, company bulletin board 
announcements of that era were asking 
employees to contact Congress for 
protections against a mountain of cheaper 
Asian imports and for takeover of the 220 
MHz ham band in hopes of perpetuating 
a CB (Class E?) expansion — perhaps to 
keep the name Messenger alive. So many 
CBs had been consumed that EFJ was 
running an “off-shore Waseca” plant...as 
remote in those pre- NAFTA/GATT days 
as in our neighbor state, Lowa, in Clear Lake 
—all of 80 miles away! There, a line of 40- 
channel, 27-MHz Messengers were being 
produced witha revolutionary-at-the-time, 
EFJ-proprietary PLL synthesizer chip. And, 
not entirely incidentally, they included an 
active RF modulation peak limiter circuit I 
designed somewhat by accident’. 

Johnson’s Messenger lineup even 
included a germanium-era, relatively rare, 
SSB model designed and promoted with 
personal dedication — if only to withering 
interest of customers—by Walt Zarris during 
his EFJ engineering V.P. days. 

Fast-forward from Messenger digressions 
to 40-50 years ago and my arriving back 
home in 2015 with yet another (two!) NC- 
300s...and such an item as a Messenger 
600? And with such a muscular power 
supply! 

The pair of totally unneeded — yet very 
needy — NC-300s got stacked as a front 
bumper stop in the garage for later. 
However, “right now supper can wait till I 
at least get the covers off the Messenger 
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600. Let’s get this free bonus gear down 
into the basement and onto the bench to 
find out what it is!” (My wife — though 
attractive and slim — calls herselfa “foodie,” 
one who can’t understand another...me... 
who finds stopping to eat an interruption!) 

Four large shiny screws easily allowed the 
P/S top cover’s removal. ..releasing pressure 
onachrome button safety override switch. 
Cover absent, a hefty transformer, choke, 
and a pair large high-current diodes on a 
vertically-vaned heat sink were visible — 
doubtless companion to the big pair of 
low-voltage / high-capacitance electrolytic 
“silos.” 

The bottom cover must have been 
originally secured by a dozen 6-32 flat- 
heads, of which only a few well-worn ones 
remained. Opening the bottom cover 
released a 2nd chromed interlock button 
and revealed asuspicious-looking item—a 
new 80-pF, 450-volt electrolytic with 
hastily spliced leads. Curiously, positive 
went to the chassis? 

The cabinet of the radio proper slid right 
off by removing a couple well-worn 6-32 
screws. 

Hoping to find an on-line schematic, 
nothing turned up viaa Google search. Not 
even anything for “Messenger 600.” 
However, it proved enjoyable — if a bit 
tedious — to guesstimate together a pencil 
sketch of circuitry using a VOM to beep 
confirmation that “this white/blue wire on 
terminal 2 is the sameas the one top-side on 
the 10W resistor,” etc. The emerging 
schematic showed that the pair of large 
aluminum heat sinks on the rear, anda large 
transformer between them, was intended 
to provide push-pull audio. Confirmation 
of this pair as AF power transistors was 
substantial explanation for the hefty low- 
Voltage DC/ heavy-gauge (7-foot) cables/ 
connectors of the remote P/S. 

Together with the RF PA tube, high- 
level plate modulated AM was revealed. A 
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look at the frequencies stamped on crystals 
anda sketched knowledge of what oscillates 
and mixes where suggested an operating 
frequency. 

Premature as it might’ve been, running 
a coax toa 50 ohm dummy load, connecting 
the power cables, dialing a presumed 
operating frequency into the lab’s IFR, 
locating a suitable fuse from the junk box, 
and twisting in a missing fuse cap, and then 
plugging in the power supply’s line cord 
couldn’t be resisted. 

NOTHING: No hum, no pilots, no 
filaments. “Oh yea, forgot about those P/S 
interlocks.” 

The line cord was unplugged and two 
scraps of PC board was quickly C-clamped 
in place to depress both interlock buttons 
of the open power supply. 

Standing on the cushy rubber floor mat, 


94 Electric Radio #318 


Figure 3: This is a top-chassis view of the Messenger 600. 


left hand in pocket, the right hand reinserted 
the line plug. (Much experience 
deliberately performing destructive tests 
suggests protective lenses and ear silencers 
— if not also the exhaust fan!) 

Still NOTHING — nothing until a 
fiberglass screwdriver was used to close the 
relay armature in the P/S. This time a 
promisingly soft hum resulted! 

It wasn’t long, however, till something 
“smelled” hot! 

Pulling the line plug, eyes went to the 
new-ish looking electrolytic —the one with 
positive to ground. It was steaming HOT! 
A VOM placed across the cap with power 
reapplied confirmed the electrolytic was 
installed backwards. One wonders... how 
would this kind of polarity error be made 
and the radio thereafter neglected? 


The junk box yielded a usable 
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Figure 4: All of the circuitry was wired point-to-point in the classic manner. 


replacement capacitor. Repowering gave 
+350VDC on one node. Voltage 
measurements revealed twice that, 
+700VDC on another node; and something 
around +12VDC onaconnection to BIG 
wires —- AWG #10, or even #8. 

With the electrolytic replaced, the radio 
kind-of operated, but not well. Noise could 
be heard from it but the squelch would not 
work. It had some reception but quite poor 
receive sensitivity. Some transmit power 
was noted by the wattmeter but AF 
modulation seen on the scope was shallow 
and distorted. 

[’ve decided to spare readers opportunity 
to laugh derisively at some of the foolish 
dead ends my troubleshooting took by not 
giving details of hours spent injecting 
signals, subbing AF power transistors trying 
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to get clean audio power sufficient to fully 
modulate what the tube specs and plate 
voltage suggested might normally be a 50 
watt carrier. At long last a scope was placed 
on the muscular +12VDC buss. Every 
other half-wave was missing! A stud-mount 
diode in the P/S was open! 

Hastily grabbing a junk box diode that 
looked mechanically the same — and even 
bothering to press out the old and press in 
the new — I was to learn that my diode 
substitute had the wrong polarity. 

The only other electrically capable 
replacement —a big diode with a bolt & hex 
nut — was fitted to the P/S heat sink, after 
which the low voltage rose from +12 to 
+15VDC. 

With the voltage restoration, all radio 
functions — as if by magic — snapped into 
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excellent operation...RF power, 
modulation/distortion, receive sensitivity, 
and squelch...everything! 

What it Turned Out to Be 

It was an E.F. Johnson “Messenger 600” 
50 watt AM Transceiver, with a power 
supply, P/N’s 242-0401-104 and 250- 
829-1, respectively. 

The transceiver design probably dates 
from the 1960s and, as such, is a hybrid of 
vacuum tubes and germanium transistors. 
It is crystal-controlled. This particular radio 
is crystaled and tuned for simplex 
communication on 35.180 MHz. 

Informal comment from an old EF 
Johnson engineering acquaintance at the 
monthly Ist-Monday evening dinner at 
Waseca’s Boathouse Grille and Bar 
suggested that the Messenger 600 was 
designed for a one-time land mobile 
contract from Alaska. 

The transmitter final amplifier isan 8150 
12-pin compactron-type power pentode 
with a 35 watt plate dissipation rating. The 
final is plate modulated via a large 
encapsulated transformer fed by a solid- 
state AF speech amplifier/modulator. This 
amp consists of a pair of 2N1970/ T0-39 
power devices in Class-B (they were 
measured into a resistive load and yielded 
30W.) for 100% high-level modulation. 
Transmitter oscillator and driver tubes are 
both 8077 pentodes; the final’s screen 
control tube isa 12AQ5. The transmitter’s 
measured power output was noted at 50W, 
unmodulated, CW, intoa50 ohm dummy 
load. Clean, full AM modulation was 
observed. 

The receiver is double-conversion. IF 
frequencies are 4.3 MHz Ist IF and 455 
kHz 2nd IF. Both Ist and 2nd conversion 
oscillators are crystal controlled and use hi- 
side injection. This radio’s Ist oscillator 
runs at 39.48 MHz for 35.180 MHz on- 
channel reception. The 2nd oscillator is at 


4.755 MHz. The receiver section’s tube 
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lineup uses a 6(DC6 RF amp, a pair of 
12AT7s and four 6BJ6s. 

The system’s separate power supply 
attaches to the Messenger 600 viaa pair of 
7-foot connectorized cables. 

The P/S 120 VAC input’s fuse holder is 
marked “4Amps.” On/offline switching to 
the large power transformer occurs via a 
relay in the P/S, which is controlled remotely 
by the 600’s on/off switch. The previously 
noted pair of normally open interlock push- 
button switches require that both the P/S 
top and bottom covers be in place before 
powering-up. 

High voltages of +700 VDC and +350 
VDC power the PA final/screen and other 
v.t. plates/screens via a full-wave bridge of 
silicon diodes followed bya P/S choke and 
its capacitive filter. 

A dedicated full-wave rectifier/filter 
circuit provides +15 VDC with what’s 
clearly a high-current (10-15amp) 
capability. It powers all solid-state circuitry 
and the tube filaments. (While not 
electronically regulated, the R-internal of 
the 15 VDC source was measured at 
nominally 130 Meg-ohm under full-load 
condition while supplying +13.8 VDC.) 

The receiver measured 12-dB SINAD 
sensitivity at 6 pV and the front-panel’s AP 
Level and Squelch controls operate 
smoothly. 

An orange (neon) pilot indicates on/ 
standby/receive; a red (neon) pilot indicates 
transmit. Numerous VOM test-probe test 
points are easily accessible atop the chassis 
with the cover removed. A pair of (shock- 
protected) test points for measuring PA 
plate current are on the rear apron. A“ Tune/ 
Operate” toggle switch is accessible inside 
the unit, apparently for transmitter tune- 
up. During servicing, trim-pots, tunable 
inductors, and PA pi-network/ neutralizing 
capacitor adjustment are all accessible with 
the transceiver’s cover removed. 


The radio has rear panel 9-pin jack 
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Figure 5: View Inside the 27 MHz PA Compartment 


provision (with a shorting plug installed) 
for an EF Johnson “Tone-Alert,” a tone- 
coded squelch feature. Somewhat similarly, 
the separate P/S has an identical multi-pin 


jack (witha shorting plug). 


Footnotes: 

1. Crystal-synthesized is a non-PLL 
method of heterodyning a group of crystal- 
switched oscillators to minimize the 
number of crystals required. 

2. Located briefly in Johnson’s CB 
Advanced Development Group, we were 
tasked with solving the warranty problem 
of final amp transistor failures. Automobile 
“load-dumping” — switching off lights, 
heater motors and A/C clutches, etc. — that 
would cause current “bumps” through the 
CB radio’s modulator inductance resulting 
in destructive voltage “spikes” on the final 
transistor collector. Getting rid of 
inductance in the modulator — the 
modulation transformer-— replacing it with 
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a lossy but clean series-modulator was one 
idea. It produced nice, clean, symmetrical, 
6-dB-down sidebands either side of the 27 
MHz. carrier. Meanwhile, the components 
group working with Motorola 
Semiconductor — Phoenix (probably over 
beer at the annual Motorola-sponsored 
picnic at Waseca’s Clear Lake Park) — 
resulted ina more robust EFJ-4005 5 watt 
power transistor, largely solving the 
problem. Consequently, the modulation 
transformer / modulation efficiency didn’t 
get retired. However, as unanticipated 
fragments of lab research have often blessed 
us; my little transistor modulation limiter — 
a by-product of the overall research — 
migrated its way into the conventional AM 
modulator of EFJ’s next-generation CB 
radios. 


ER 
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Hints and Kinks for the BC-348( ) Receiver 


By DS “Jeep” Platt, KZHVG 


jeepp@comcast.net 


Questions posed to me over the past year 
or so regarding restoration of BC-348( ) 
receivers precipitated this addition to an 
article published in the October 2011 
issue #269 of Electric Radio. The original 
article presented information primarily for 
recapping the receiver, but with a few other 
ideas thrown in. This article will expand 
those ideas presented earlier and adda few 
new ones. What’s presented here will be 
applicable to all BC-348 receivers, to include 
the J, N, and Q versions but is directed 
principally to receivers that have been 
(or will be) modified for AC operation. 


== 


Things to be discussed are a power switch 
function, restoration of variable dial light 
intensity, and re-purposing other 
components, all with the intention of 
improving your BC-348. Now, I appreciate 
that these days it is considered abject heresy 
to cause a BC-348, or other vintage military 
gear, to be made into other than original. 
Given the choice, I adhere to that mind-set. 
However, if we find ourselves in possession 
of one that perhaps is the recipient of 
another person’s handiwork, and/or ifyou 
have no hope of access, whatever, to such 
things asa DM-28() dynamotor, an original 
rack, connectors, etc. there should be no 
hesitation to make the best of the situation. 
It’s better to havea nice looking and working 
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Power Switch 
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Figure 1: The General Location and Orientation of the BC-348’s AVC and 
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BC-348 out there in your shack, then 
sitting out in the barn, or worse. Some of 
the suggestions in the article may have 
already been done to your unit, so inventory 
what you ve actually got and then go from 
there. 

First off is to identify and potentially re- 
purpose wafer sections of the rotary front- 
panel AVC/power switch so that a non- 
dynamotor power supply may be turned 
on and off, as the original. Looking at the 
schematic of the particular version of the 
BC-348 you re concerned with, locate the 
AVC switch. Schematics indicate one of 
the three functional sections is dedicated to 
switching the 28 volt, DC power input. 
Looking nowat the wiring diagram of your 
version of the receiver, notice that in all 
versions except the J, N, and Q, therearea 
total of four sections of the two wafer 
switch dedicated to power switching. On 
the J, N, and Q versions, two sections of the 
single wafer switch accomplish the same 
function. Multiple jumpered switch 
sections were used, of course, to increase 


current carrying capability. 
Now Comes the Interesting Part 

Depending on how (if) the previous 
owner(s) chose to modify the receiver over 
to AC power, the AVC switch may, or may 
not, have come into play. If the filaments 
are still wired for 28V (fairly rare), the 
switch wiring may be intact and original. If 
wired for 6.3V or 12.6V, the switch may 
well have been physically or electrically 
bypassed, or both. Whatever the case, and 
to ensure proper operation, it will be 
necessary to remove and rejoin any wires 
going to only the affected wafers. The 
wafers are identified by the 4 jumper wires 
interconnecting the sections. This action 
will free up the switch for AC power. It’s 
true that but one section will suffice for AC 
switching, but there’s no need to remove all 
the jumpers. Figure 1 illustrates the general 
location and orientation of the AVC and 
power switch. Figure 2 illustrates the actual 
switches used on the two versions. 

After the appropriate wiring has been 
removed from the switch wafers and 


J, N, Q model 


Other Models 


Wafer shown with original jumpers 


Figure 2: Two Versions of Actual BC-348 Switch Sections 
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reconnected and insulated, locate the input 
AC wiring of your receiver. Some AC lines 
are brought in via the original multi-pin 
connector and some are brought in directly 
via a line cord. Your inspection should 
reveal also if the original 28V DC fuse was 
repurposed for the AC line or left as original. 
Ifthe 28V DC fuse has not been modified, 
and no other line protection has been 
introduced, simply remove the fuse, remove 
the heavy wiring from the fuse holder and 
reconnect and insulate these wires'. Now, 
locate, mark, and remove one side of the AC 
input line and connect it to the one side of 
the fuse holder. Additionally, it’s a good 
idea to include a2 amp inrush limiter”. The 
limiter should be installed in series with the 
fuse holder. It will be necessary to add a 
small single-point terminal strip to 
accommodate connection of the AC line 
and the limiter, however. Connect the 
other side of the fuse holder (or inrush 
limiter, if installed) to the selected AVC 
switch contact set “COM” as indicated in 
figure 2. Ensure there is (or add) a jumper 
from contact | to contact 2 as also shown 


in figure 2. Finally, connect a wire from 
jumpered switch contacts 1 and 2 back to 
where the selected AC line was initially 
disconnected. This will complete the 
switching, protection, and inrush functions. 
If there is any question as to the correct 
switch connections to use, simply move 
the switch from AVC, to OFF, to Manual 
and note the location of the moving wiper 
contact. 

In operation, the original AVC and power 
switch will now conveniently turn on-and- 
off the internal AC supply. The above 
procedure may also be useful if you have an 
external supply. You'll need to bring over 
one side of the power supply’s input AC 
line and return it to the power supply. I 
have used this remote switching function 
ona few receivers with no issues such as AC 
hum, etc. The thing to remember is to use 
proper wiring and insulation practice. 

Another item to be addressed is 
restoration, if necessary, of adjustable dial 
lights. If your unit has had the dial light 
rheostat removed and/or bypassed, perhaps 
to use the hole for a power switch, the 
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Figure 3: This BC-348-P has been modified for TWA with a spot switch in 
the upper left corner of the front panel. 
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Figure 4: The Cinch-Jones 12-Pin Replacement Plug 


following may help. It will be necessary to 
finda 3-5 watt, 200-300 ohm, wire-wound 
rheostat, like the original®. A run-of-the- 
mill, 2-watt potentiometer will likely burn 
outafter time. Wire the dial light circuit to 
accommodate the filament voltage in use, 
e.g.: parallel #47 lamps for 6.3V filaments 
or series #47 lamps for 12.6V filaments, or 
perhaps paralleled #1488: for 28 volts. If 
the receiver has had other holes drilled in 
it, use hole plugs painted with VHT black 
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wrinkle paint. If your receiver has the 
dreaded S-meter installed where the dial- 
light rheostat use to be, or next to it, do the 
“airline spot-switch” mod‘ and adda small 
cover plate and a horizontally mounted 
toggle switch for netting a transmitter. 
Figure 3 illustrates a typical spot switch on 
a TWA BC-348 from the late “40s. 
Remember, 
discriminating observer will ever tell! 


Only you! Of. ja very 


Finally, if your receiver has the original 
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multi-blade power and control connector 
installed and you don’t have an original 
rack or mating connector, perhaps someone 
has soldered the AC input wires directly to 
the “blade” type pins. If this is the case, and 
to be more elegant and safe, consider 
replacing the pin-insert block with a Cinch- 
Jones 12-pin “Gonset” male chassis mount 
connector’. The “Gonset” plug will fit 
exactly into the original space and be 
securely clamped, as original, and as can be 
seen in figure 4. Io accomplish this, it will 
be necessary to remove and tag each wire 
going to the original connector. There isn’t 
too much service loop and you may need to 
clip some lacing cord backa little bit to get 
some working room for the wires. Now, 
more than likely when the unit was 
modified for AC, some wiring may already 
be clipped and lost as to where it went. If 
this is so, try and use the schematic and 
wiring diagram to trace each out. In reality, 
though, all you'll really ever need is the two 
muting pins, two pins for the AC input, 
and a pin for audio out, and a pin for 
ground. Once the original connector is 
clean, remove the screw on top of the 
connector mount block that retains the 
connector insert. Now, carefully remove 
the two long bolts that hold the top and 
bottom sections of the connector mount. 
To remove the top of the connector mount, 
hold the pin block together so it won’t fall 
into pieces. The pin block is a group of 
wafers and pins, so keep things together. 
OK, nowslide out the pin block as one item 
and have a piece of tape ready to wrap the 
block to keep it together for storage. You 
don’t know when you'll find an original 
connector and rack. At this point, insert the 
Cinch male connector into the space and 
replace the top of the mounting block. 
Reinstall the long bolts and firmly secure 
the Cinch plug®. Make a drawing and re- 
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wire the necessary functions to the Cinch 
plug. Finally, construct a new power cord 
using the appropriate Cinch plug and hood 
and bring out the muting pins and audio 
if you re going to set up an ARC-8, or the 
likes, and the receiver power supply leads 
and AC switching, if you have an external 
supply. 

Please feel free to contact me if you need 
any additional information. 

Footnotes: 

1. The 4AG fuse holder clip can be 
squeezed together to fit 3AG type fuses. 
Fuse at no more than 2A. 

2. GE CL-90, Mouser p/n 527-CL-90 

3. Potentiometer dissipation is the rating 
for the entire resistive element. Excessive 
current through a small portion of the 
element, as ifadjusted for near-maximum - 
dial-light brilliance, may exceed dissipation 
and result in an open pot! 

4, Anumber ofairlines that used the BC- 
348 did not have the ARC-8 radio 
operator's transmitter spot switch installed. 
Instead, they added a toggle switch to the 
front panel of the receiver, adjacent to the 
dial light rheostat or just above the BFO 
and crystal filter switches, wired in series 
with the ARC-8 muting function found 
on pins 6 and 2, of the receiver power plug. 

5. The Cinch-Jones 12-pin connector 
set was used on all Gonset Communicator 
VHF radio sets beginning in the late ‘50s. 
Hence, the informal “Gonset plug” name. 

6. In mounting the Cinch plugs, if using 
a chassis-mount type male with mounting 
ears, ensure the ears are flush with the face 
of the connector mount. If using a cable- 
end male (with no hood), ensure that the 
small ridge on the connector is flush against 
the face of the connector mount to ensure 
best clamping of the body of the Cinch 
plug. 

ER 
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The Lafayette HE-45 Six Meter and 
HE-50 Ten Meter AM Transceivers 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


General Description of the Lafayette 
HE-45 and HE-50 

hewsbatayette, HE-45) six meter 
transceiver and the similar ten meter HE- 
50 were simple, low-cost AM transceivers 
for base or mobile use that were based on 
Lafayette’s HE-20 CB radio. They were 
made in the USA, before Lafayette had 
moved most of its assembled radios off 
shore. They had an internal power supply 
that used inputs of 117 VAC or 12 VDC 
(nominal 13.8 VDC was typical) for mobile 
service; the DC mode used a mechanical 
vibrator to turn DC into AC. By not using 
a pair of transistors, rather than a vibrator, 
the DC supply worked off of positive or 
negative ground. Positive ground was 
common on six volt cars, but of the twelve 


volt cars, very few were positive ground. 
The only ones that come to mind are the 


1955 Packards (but not 1956) and the late 


1950’s and 1960’s Hillman Minx from 
England. 
The Transmitter Section 

The transmitter ran about 15 watts input 
power — on a later model HE-45B — toa 
2E26 final amplifier, but only 12 watts 
was claimed on the HE-45 and HE-45A. 
It was crystal controlled only, but provisions 
were made fo: a separate, accessory VFO. 
The HE-45 versions used 8334 to 9000 
kHz crystals. The rig multiplied the crystal 
frequency by three and then two times to 
reach the six meter band; all versions used 
the triode portion of a GEA8 tube as the 
crystal oscillator (third overtone; 25.05 to 
27 MHz) or VFO tripler, the pentode 
section of the same tube was used to double 
the 25.05-27.0 MHz to 50.1 to 54 MHz 
to drive the “straight-through” 2E26 final 
amplifier. The ten meter version used 7125 
to 7425 kHz; they were multiplied by two, 
twice, to reach ten meters. Lafayette offered 
an HE-61 six meter VFO for the HE-45; 
it plugged into a power socket on the back 
panel of the HE-45 and into a front panel 
crystal socket to supply RF drive. The 


Figure 1: Front Panel View of the Lafayette HE-45 
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Figure 2: The HE-45’s PA Section 


Lafayette HE-60 VFO was the unit for the 
ten meter version of the radio; it was identical 
to the HE-61 except the frequency range. 

A spot switch enabled the operator to see, 
on the receiver, where he would be 
transmitting with a crystal ora VFO. The 
spot switch removed (by grounding) the 
negative DC potential supplied to the GEA8 
oscillator/tripler and VFO power jack and 
enabled a low-level spot signal that would 
not badly overload the receiver. 

Lafayette offered a matching VFO for 
both the HE-45 and HE-50. For six meters, 
the HE-61 VFO matched the color, styling, 
and height of the HE-45; it plugged into 
a crystal socket, anda rear-chassis connector, 
to take HV DC and filament power from 
the HE-45. This enabled the transceiver to 
control the VFO during transmission or 
spotting modes. The ten meter VFO was 
the HE-62; it was identical to the HE-61 
except for the operating frequency; both 
versions used a 12BAG6 pentodeas the VFO 
oscillator tube. 

The front-panel meter was used to tune 


the transmitter; on the early versions the 
34 Electric Radio #318 


meter “couldy pe 
switched to read plate 
current in the 2E26 
final amplifier tube 
instead of received 
signal strength on 
receive.) The™ never 
switching was not done 
by the transmit/receive 
relay; the operator had 
to throwa switch to use 
the meter as a S-meter, 
or asa transmitter plate- 
current meter (or RF 
voltmeter) for tuning. 
HE-45B owners had 
found plate current to 
not be a sensitive 
indicator of transmitter 
tuning, so the meter was changed to read 
RF output voltage, which was a much more 


sensitive tuning indicator. On receive; the 
meter read received signal strength on all 
versions of the transceiver. 
The Receiver Section 

The receivers were a single conversion 
design with an RF amplifier stage before 
the mixer for better sensitivity. The 
intermediate frequency used was 1650 
kHz; this provided reasonable selectivity 
consistent with the stability of the radio, 
especially in mobile service. The receiver 
covered all the way up to 54 MHz; this was 
sort of a waste because there was little 
activity above 51 MHz. Nowthere are six 
meter FM ers at 52.525, ibuiiocmiaer 
then. The transmitter PI network is used as 
the input network for the receiver; the grid 
number one of the 12BA6 RF amplifier 
tube was connected to the plate of the 
2E26 final amplifier. Tubes were very 
forgiving of this kind of thing; I would not 
try this with an FET RF amplifier; but a 
12BAG6 can take it. 

The Lafayette HE-45 and HE-50 had 
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two stages of IF amplification to ensure 
enough gain in the receiver. AGC was 
applied to both IF stages and the RF 
amplifier. Three double tuned IF 
transformers are used in the IF chain; the 
claimed selectivity is 3 kHz at 6 dB down; 
that is quite optimistic at 1650 kHz, in my 
opinion. I would assume the selectivity was 
more like 10 kHz- or more - at 6 dB down. 

The receiver was designed only for AM 
operation; CW and SSB were not supported 
as there was no BFO. When these rigs were 
being sold, there was essentially no SSB or 
CW activity on six meters. The Clegg Venus 
was probably the first convenient 
transceiver for SSB (offered about 1964); 
the Swan 250 and Drake TR-6 were still 
well into the future; the Gonset Sidewinder 
and 901, and the Collins 62S-1, were still 
in the future, and the P&H transmitting 
converters and the Hallicrafters TC-2 and 
TC-6 were in the future, too, but not by as 
much. 

Modulation Discussion 

As was often done in other simple AM 
transceivers (or should we say, “transmitter- 
receivers,” as these rigs do not automatically 
transmit on the receive frequency) the same 
stage was both the receiver audio power 
amplifier and the Heising modulation of 
the transmitter RF output stage. The lack 
of sufficient modulation was the biggest 
shortcoming of these rigs, especially the 
early Lafayette HE-45. Later versions of 
the “Hibe45 made,.a 
improvement by changing the audio 
output tube from a6AQ5 toa much larger 
power output 7868 Novar-based pentode. 

Modifications I made to my HE-45 

Many Years Ago 

I used a much modified HE-45 rig asa 
mobile transceiver in my youth; I bought 
the used HE-45 in nonworking condition 
from a friend. I modified the transceiver 


and VFO so the RF drive came in through 
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the same connector that supplied the power 
to the VFO, eliminating the need to have 
a cable plug into a front panel crystal socket 
and allowing all the VFO connections to be 
made to the back chassis of the HE-45. Pin 
2 isnot used on the VFO power connector, 
so it was used to bring in the RF drive from 
the VFO. I eliminated one of the front 
panel crystal sockets to give me a switch 
position to select the VFO. I used the space 
freed up by eliminating the crystal socket to 
bring the final plate tuning out to allow it 
to be peaked up. To substantially improve 
the modulation, I changed the tube type 
from a6AQ5 toa 7868. At the time, I did 
not know Lafayette had done the same 
thing with the HE-45B. I used a TV 
vertical output transformer in place of the 
supplied audio output transformer, as it 
hada good bit more iron in its construction. 
My HE-45 had much better modulation 
than the original design. I painted the HE- 
45 in two-tone brown and tan to match the 
interior of my car (a 1963 Buick LeSabre 2 
door hardtop). I switched the microphone 
connector to an Amphenol pair, 80PC2F 
and 80MC2M, to match what I was using 
on other rigs. I used a Turner 350C ceramic 
hand microphone with the HE-45; it 
worked very well. People in a six meter net 
I checked into often could not believe the 
rig was a humble Lafayette HE-45 because 
it sounded so good. 

The Lafayette HE-45, HE-45A and HE- 
45Barestilla good, inexpensive way to get 
onsix meter AM and havea bit of fun. I still 
see them occasionally at flea markets; they 
sell for very little money in most cases. They 
use common tubes and should be easy to 
repair. The only less common tube is the 
6CN7- used as a noise limiter and audio 
voltage amplifier — and perhaps also the 
2E26 final amplifier tube. 
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PHOTOS 


sigh 


Weegee, the ER traveling photographer says, “Help keep my Speed Graphic 
active! We are always looking for good photos, especially we need attractive 
photos for Electric Radio covers.” 


This picture was taken at the 2015 Williams Hamfest on a hot July day this 
year. From left to right we have: Rian, W6VSU; Tom, W6TOM; Mike, 
KG7TR; Randy, W7CPA; Mark, NU6X; Paul, K2LMQ. Mike is displaying 
his current work in progress, a Tri-Band transceiver using all octal tubes, 19 
of them (it’s now completed electrically and has been on the air. It still needs 
panel and chassis labels and an enclosure to complete the project. In work 
now is a matching dual 813 linear. I hope to have all of these completed in 


time for the Wes Schum memorial get together next July, so stay tuned.). 73, 
Mike, KG7TR 
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but 


ly slowed in recent years, 
We 


ite 


has defin 


these photos of Mike’s excellent work show that 


have seen commerc 
the careful attent 


The two photos on this page are close-up views of Mike Bohn’s (KG7TR) 


latest project mentioned in the photo on page 36, a homebrew SSB 
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Attached is a photo of the gang-of-four at the 3rd annual “BOZO” 2-meter 
SSB swap meet event held at the home of Pat Delahunty in Perris, CA. Left 
to right are Dick Palmer WB6JDH, George Ramlow AEGXF, Mike Bittner 
(You talkin’ to me?) WGMAB, and John Hurst KUGX. Mike, WGMAB 


Shown here in one of several rooms making up Robert’s (W7MKA) shack are 
left-to-right: KFGAR (Bill), W7MKA (Robert) KF7FKL (Jim) and WAGRBQ 
(Frank). 


38 Electric Radio #318 November 2015 


dia Z = 


Mr. W. Li. an active 
SWL and ER 
reader in Mercer 
Island, WA, who 
recently sent a nice 
note about Joe 
Long’s (WA2EJT) 
recent excellent 
Q5-er article in 
September “14 ER, 
and a photo of his 
current listening 
station. As he 
reports: 

“The recent article 
by Joe Long that 
appeared in the 
September 2014 
issue was 
outstanding. The 
gem was outlining 


how to mate the 
BC-453 to the 915 
kc IF of a BC-348 
by employing the 


second harmonic 
of the Q5-er local 
oscillator as a 
mixer, involving no 
permanent wiring 
changes. The 
discussion was 
spot-on, and is a 
must-read for BC- 
453 owners. 

“che station 
[in the photo] is a compact, four tier SWL station. There are four 19 inch 
modules. The top is the long wire switchable antenna tuner that can feed any 
of four units: either of the two receivers below, or an additional two units if 
needed. It is protected inside with a neon bulb, and securely grounded. Below 
it is my restored Collins R-388/URR. The next below that is a 10-watt, single- 
channel Williamson ultralinear audio amplifier built in a surplus TMC 
chassis, whose output may be either the internal 4-inch speaker or a large 
folded horn. At the lowest station is a restored Capehart R-390A, whose diode 
load feeds the power amplifier above. ER 
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Annual Electric Radio Index: July 2014 to Sept 2015 


Issues 302 to 316 
Compiled by Don Buska, NXOO 


http://www.radiolabworks.com/ersearch. html 


Category/ Title 


Antennas 

3-in-1 HF Antenna, the 

Broadband 80 Meter Dipole, A 

Audio and Modulation 

Central Electronics GC-1 Gated Compression Amplifier 

Demystifying Screen and Controlled Carrier 

Scoping Out the Lambda MM-2 Monitor Scope 

Unamplified D-104 Microphone Wired for Balanced Output 
to Feed a Push-Pull 

Collecting/Repair/Restoration 

100 Ke Crystals (Source) 

A Find ora Folly? Just another HT-37 Resurrection and Story 

Carbon Composition Resistors (Source) 

Fixing a Hallicrafters S-40B with a Shorted IF Transformer 

Heat and Bang Method for Refurbishing Old Radio Parts, The 

Johnson Desk Kilowatt Fan Fix 

Johnson Navigator Meter Repair 

Note on Restuffing Electrolytic Capacitor Cans, A 

Restoration of My Collins 75A-3 HF Receiver 

Ten-Tec 1050 BFO Kit (Uses) 

URM-25D Signal Generator's Power Switch, The 

Companies and Individuals 

An Appropriately Brief Look at the Postal 

Brief History of Pye (Radio) Ltd., A 

West Coast Radio Pioneering - The Early Days, Part 1 

Construction 


1950's Radio Control Superhet Receiver, A 


Classic 6AG7/6L6 MOPA CW Transmitter with that 1930's Look 


Compact Transmit-Receive Audio Monitor, A 
Model II Safe Key, The 

Power Supply for the Johnson Viking 122 VFO, A 
Safe Key + CW Monitor, The 

Sandwich Box Transmitter - Revisited, The 
Vintage Active Audio Filter, A 


Contests 


Antique Wireless Associations Schedule of 2015 On-The-Air Events 
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Issue Number/Page 


oA 2G 
308/17 


304/38 
op key 
316/7 


306/23 


502731 
313/24 
302/31 
305/40 
b15/25 
303/38 
302/5 

SUO126 
305/22 
302/31 
304/34 


316/2 
307/17 
315/10 


308/3 
307/2 
pw e we 
SUIT 
305/42 
302/2 
313/36 
306/2 


307/29 


Category/ Title 


Corrections 

CW Receiver with a Double-Tuned Regenerative Loop 
Hallicrafters HT-40, The 

Johnson Desk Kilowatt Fan Fix 

Johnson Desk Kilowatt Fan Fix Update 


Hamfests/Conventions 


Twentieth Annual Meeting of the W. Coast Military Radio Collector’s Group 


Military 
An Alternative Mount for the BC-348 Radio Receiver 
Another Clandestine Radio of WWII 
BC-348P, The Trimmers 
Command Receivers: The Case for their Preservation and for 
Rebuilding their Capacitors 
DV-10A Dynaverter, The 
FR-149/USM-159 Heterodyne Frequency Meter, Part 1, The 
FR-149/USM-159 Heterodyne Frequency Meter, Part 2, The 
Hammarlund R-G620 - Rarest of all Boat Anchor Receivers?, The 
How to Dismantle a BC-191/375 Transmitter, Part 1 
How to Dismantle a BC-191/375 Transmitter, Part 2 
No-Modifications Use of the BC-453 asa 
Q5-er for Most Vintage/Surplus Sets 
R-390 and R-390A Front Panel Restoration 
R-390A Hints and Kinks 
SSR-201 Watch-Dog Aperiodic Receiver, 
The U.S. Military's First Encounter with FM Radio, 
a Landmark Photograph, The 
Very Special AN/PRC-1, A 
Wireless Set 19, The 
WWII Japanese RADAR - ER Mailbag 
Miscellaneous - General 
Bob's 57 T-Bird 
Doctor Bob Heil, K9EID 
First Radio Spies, The 
Marconi Service News Story 
Obtaining the New FCC Commercial 
Radiotelegraph License 
Serviceman's Aids from General Electric 
Miscellaneous - Operating 
Night of Nights XV KPH Event 
Special Operation 160 Meter AM Net 


Miscellaneous - Technical 


Adding CW Capability to a Plate Modulated Broadcast Transmitter 
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Issue Number/Page 


302/8 

S29 
303/38 
304/32 


HL,ON31 


S135120 
305/18 
302/31 


306/9 
316/14 
pl OViaZ 
311/28 
306/31 
Bild} 2 
31312 


304/18 
314/11 
302/32 
303/30 


310/24 
SATS 
302/16 
307/42 


306/44 
308/2 

309/38 
314/20 


302/38 
30225 


302/40 
307/28 


B03/2 


4] 


Category/ Title 
Miscellaneous - Technical, Continued 


Adding External 40 Meter VFO Capability 
Back to Basics - A Primer on the Meter 
Collins Mechanical Filters, the Beginning 
Crystal Range Solution for the Drake 4-Line Gear, A 
Determining the Incremental Inductance of a 
Heathkit SB-500 Two Meter SSB-CW Transverter, The 
Iron Vane Meter Movements 
Measuring the Frequency of a Receiver Oscillator 
Miniature Battery Tubes, The 
Modern RF Chokes in Vintage Circuits 
Mysteries of the Rock Continues: 
FT-243 Frequency Drift vs. Crystal Current 
Mysterious Type 6000 Tube, The 
RCA AVA-126A Power Supply, The 
Solid State Tube Replacements 
Zener Diode Protection for Vintage Solid State Equipment 
Modifications 
Article Update: Upgrading Receiver AGC in the National NCX-5 MK II 
Bringing the Johnson Viking Desk Kilowatt into the 21st Century 
Difficulties with a Drake L4B Amplifier and Related Musings 
Drake R-4 and T-4 Series Internal Frequency Display 
and VFO Supply Regulation 
Drake VOX/Relay Tube Topics, Part 1 
DX-35 Upgrades and Improvements (Heathkit) 
Get Your Gonset G-77 On-The-Air with a 
DC Supply, 120 VAC Conversion 
Hammarlund SP-600: Equalizing the IF 
Improvements for the Knight T-150 Transmitter 
Improving AGC for the Hammarlund HQ-180 and 
Heathkit Mohawk Receivers : 
Restoring (and Improving) the National Radio NCX-5 Mark II 
Revisiting the Dixy-Sixty (Heathkit DX-60) 
The Dark Knight Arises: Knight R-100 Receiver Improvements 
Transmitter Spot Switch Modification, A 
X-Lock Stabilizer for the Swan VFO 
Receivers 
Crystal Range Solution for the Drake 4-Line Gear, A 
Ham Looks at the Knight Kit R-100A and Likes It, A 
Heathkit Mohican: A Solid-State, 
General-Coverage Receiver, The (GC-1A) 
Hole in Hammarlund History: The Comet, The 
Lafayette HE-10/KT-200 SWL Receiver 


4? Electric Radio #318 November 2015 


Issue Number/Page 


310/18 
308/23 
316/38 
308/34 
311/23 
310/59 
314/28 
306/41 
BiG IG 
308/32 


313/30 
311/26 
303/18 
304/35 
304/35 


310/46 
307/30 
311/2 


309/32 
315/18 
311/6 


309/20 
308/31 
312/31 


304/12 
309/2 
309/12 
310/9 
306/42 
S1DI25 


308/34 
310/16 


316/34 
310/2 
302/9 


Category/ Title 


Lafayette KT-200 Update 
National Receiver Construction Kit, BM:282, 
Owners of the First 100 National HROs and Other Jim Millen 
and National Stories 
RME 6900 Receiver Update 
The Victor: A Homebrew Superhet from 1934 
Reviews 
Book Review: Hollow State Design, 2nd Edition 
Book Review: Chuck Penson's Heathkit Test Equipment Products 
Book Review: Make Your Own Tube Testers and 
Electron Tube Equipment 
Book Review: Shortwave Receivers, Past and Present 
Book Review: Tube Type Transmitters 
Hammond 25 Watt Modulation Transformer P/N H301533 
Offered by Electric Radio, The 
Test Equipment 
Adapting A Hickock Tube Tester Island 
Heathkit Malmstadt-Enke Model EUW-25 3" DC Oscilloscope, The 
Heathkit Malmstadt-Enke Model EUW-27 
Sine and Square Wave Generator 
Hint or Kink? You Decide! (Using an Electronic Keyer 
as a Continuity Checker) 
Paco B-12 Power Supply, The 
Power Supply Ripple Voltage 
RCA WV-120A Power Line Monitor, The 
Testing a Tube that is Not in the Tube Chart 
Transmitters 
Hallicrafters HT-40, The 
Reverse Engineering, or Cloning? Knight 50 Watt Transmitter 
vs. EFJ Adventurer 
Some Thoughts and Observations on the 
Barker & Williamson 5100 
Update: Some Thoughts and Observations on 
the Barker & Williamson 5100 
What in the World is a Hart 75? A Restoration Adventure Story 
Photographs of Hams 
District © 
WAMONUH, 308/43; 
District 1 


Issue Number/Page 


304/36 
304/2 


305/2 
302/30 
305/33 


304/46 
302/42 


305/38 
308/41 
304/17 
314/24 


Soy LD) 
311/14 


VAIO? 
d02I29 
309/26 
315/24 
314/26 
303/42 

314/2 
a WALY 
307/8 


311/38 
303/10 


KKIK, 310/Cover; W1U0O, 314/Cover; W1VTP, 313/11; W1ZZZ, 302/Cover 


District 2 
WwW O82 3135/4: WU2D7313/1l: W2ZI1A4, 313/Cover; 
W2ZIA, 313/45 
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Category/ Title Issue Number/Page 


District 3 

W3ALE, 303/46; WA3CEX, 303/45; WA3CEX, 311/Cover; N3GHI, 302/46 
District 5 

W5SFA (In 1950s), 302/44; WNSZPP (In 1970), 302/45 

District 6 

WO6WB 315/15; WBGACU, 306/45; WBOACU, 311/Cover; KFGAR, 308/44; KFGAR, 
313/41; KOGLH, 303/45; KOGLH, 307/45; K6GLH, 315/Cover; WAGRBQ, 313/41; 
WORXK, 313/45; AE6SD, 304/Cover; W6SGJ, 303/Cover; WBGVMI, 313/41; 
WAOVVL, 313/40; WA6VVL, 313/41; KUG6X, 316/Cover; NU6X, 316/Cover; N6GYW, 
313/45 

District 7 

KE7GPO, 308/45; W7MKA, 313/41 

District 8 

N8ZRY, 308/44 

District 9 

W9IDXX (In 1936), 305/5; K9EID, 306/Cover; K9EID, 306/45; KIEID, 308/2 
KZ9IOL, 313/44; KBOR, 309/Cover 

DX 

VE3DOE (In 1958), 311/35 

Photographs of Non-Hams 

Pred'Hagar (Early 1950's) "30 73a 

Caitlin Halverson, 312/Cover 

Oscar Hammarlund (In 1910), 310/2 

Robert Hanson, 313/41 

Catty Harrison, 308/Cover 

Edward J. Hickey, 310/28 

Dr. Daniel Noble, (1940) 311/44 


[Editor's Note: The entire on-line index to ER back issues has been available for many 
years on Don’s separate web site, and has always been a valuable resource. However, many 
recent security changes to the Java code used to present the database have made it 
increasingly difficult to offer the index in Java coding. We are working on a complete 
upgrade to the Electric Radio web site, and the index to the back issues will be available 
there in a new format, in the near future. In the meantime, Don says to avoid upgrading 
the Java program on your computer in order to keep the old index running — but then most 
Internet browsers will have problems with the increased security risks! 

The index is at this Internet address: 

http://www.radiolabworks.com/ersearch.html] 
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CLASSIFIEDS 


is $1.00. 


Advertising Information 
Email is prefered for receiving ads. To avoid disappointment, 
don’t wait until the last da 
receive 1 free 20-word ad per month. Extra words are 20 cents. Ads run ONE 
month unless otherwise requested. “For Sale” or “Wanted” and all of your contact 
informationcountsas7 words. Thatleaves 13 words forthe description. Hyphenated 
and slashed words/numbers count as 2 words. Please count the words in 
your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, 
so include phone numbers if a response is desired. Non-subscribers: No 
Free Words. $15.00 minimum for each ad up to 20 words. Each additional word 


Please Call or Write for Display Rates 


to submit ads. Subscribers 


(| VINTAGE EQUIPMENT ONLY! ) 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 


Telephone: 720-924-017 1 
Email: 


Ray@ERmag.com (Emailed ads Preferred) 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Heathkit SA-1040 antenna 
tuner; ARC-5/Command sets: T-19, T-21, 
T-22, and BC-457A; Collins KWM-2 WE, 
516F-2, and 30L-1 amp. Prefer pickup 
Cleveland, OH area. E-mail for details 
xion@ncweb.com, Phil W8OZM 


: x | Deadline for December 2015: 


@ Monday, Nov. 23! 


FREE: HT-37, HQ-160: Free to good home, 
pickup only in S. Delaware, Details by 
email, Art, w4pon @panix.com 


FOR SALE: New TCS power supply PP- 
380/U. Output 400v. @ 200 Ma, 225v. @ 
120Ma.,12v. DC @ 1.275A.,12v. AC @ 
3.9A. Runs both the receiver and 
transmitter. Only one I’ve ever seen. $130. 
ARC 5 Modulator BC 456E, S/N 17122, 
New with 4 new connectors, tubes and 
dynamotor. $130: Dave, 
WOnbz@comcast.net, 952-890-1844 


international radio 


High Performance Crystal and Mechanical Filters for your Collins, 
Drake, and Heath Radios! 


oo PO Box 2110, Aptos CA 95001, USA 
SS tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 
SR RS ETB SE ELIS ESET ETS EE LILES ESTELLE EE NY LOLI 
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The time has come to pass 
along some of a 30-plus 
year collection of very rare 
(mostly functional) early 
vacuum tubes. Hundreds 
of other transmitting and 
receiving tubes available, 
please email for further 
information! 


Contact Gary, K6GLH, By Email: k6glh @volcano.net 
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W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 


discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


VACUUM TUBES FOR SALE: | have a 
lifetime accumulation of vacuum tubes 
looking for a new home. Some transmit 
types, some audio. Where else can you 
get a NOS 50X6 or 70L7 or 27 or 83 or 
6SS7? More 1-volt and loctals than Carter 
has Little Liver Pills. Most are reasonably 
price at $3 to $4 each. Contact 
k3tye @earthlink.net for list, or your 
request. 520-296-9539 works also. 
Quality before quantity! 


FOR SALE: Collins 75A4, three filters, 
$875. RME9D, 1933, $150. Millen 90800, 
$100, Hallicrafters S41G,$55. George 
Stevens, WOATA, P.O. Box 704, Longmont, 
Co, 80502, vintagegs663 @ Gmail.com, 
303-776-9036 


FOR SALE: Two HW-16s, original manual, 
one complete, one parts and HG-10 VFO. 
$75 for all plus shipping, WA@KBT, 
george.stoll@utcg.com 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $2,000 plus 
packing, S&H. Contact Parker, W1YG, 
860-575-6377 


FOR SALE Collins 204H-1 Amplifier with 
Manual. Serial #1, is essentially a pair of 
30S-1s in single rack cabinet. Accepted 
amp in exchange for tower work, thinking 
l'd get around to restoring it, but hasn't 
happened. Pix available. Stored in garage 
in MD. $3500.00. Don, K4ZA, 704-408- 
7948 or k4za@juno.com 
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FOR SALE: National 183-NR - Great 
restoration project because it already 
works well, needs tweaking/clean up. 
Fine Rig. $195 + standard shipping and 
handling - will ship worldwide. Contact 
Jacki by email, jackitroy734 @ comcast.net 
or at 734-961-7915 


FOR SALE: Used-Tested Tubes, 59 $5, 
76 $5, 80 $10, 27 $5, 26 $10, 83 $10, 41 
& 42 $5, 46 $10, 47 $10. The following at 
Do CACM oe) oo, 04. OD, 36, 37, 00, 39, Do, 
Bonomi ti 7, ) (9, Oks. 4 177, 
117N7, 117P7, 117Z6. Call for others. 
$80+ orders prepaid. James Lopaz 5467 
S 975 E Ogden, UT 84405 602-373-4002 


FOR SALE: Hallicrafters S-19R Sky Buddy 
receiver. Works, but not restored. $45. 22 
lbs. Rich, w3hwj @ arrl.net 


FOR SALE: SCRi610 inclBC. 659, 
complete accs for jeep install, $500. Don 
at truemand@mymts.net 


FOR SALE: 8 wooden console radios, 
some needing work. Call for more info, 
Walter, 718-456-1988 


FOR SALE: Collins 172-H1 dummy load 
for servicing Collins 180S-1 tuner. 7 out of 
10 condx. $150 OBO. Also National NC- 
98 and NC-125. Ken Sands, 734-564- 
0316 


FOR SALE: R-1051 receiver shock mount, 
MT-3114A/UR. Like new. $25 plus 
shipping Call Carl at 973-827-7441 or 
email banfield @ ptd.net 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris, WA5UEK, 
cosmophone @ yahoo.com 


FOR SALE: Good deal on a TX455 self 
supporting tower with raising fixture (tilt 
up-down, crank up-down). Like new; 
strong; goes up 55 feet; pick up only. 
WB6VMI, jroburger1 @gmail.com, 541- 
935-6051 


FOR SALE: Do you collect German 
radios? | have several small table large 
table consoles call Howard Felder, 301- 
320-3028 
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RADIO LAB INSTRUMENTS, LLC 


VINTAGE AMATEUR AND COMMUNICATIONS FOR SALE 


TRYING TO FIND A SPECIAL RADIO? CALL US TO SEE IF WE CAN HELP 
FAIR PRICING, CUSTOM DEALS, PROFESSIONAL SHIPPING 


WE DO IT BECAUSE WE LOVE IT! 


WE ALSO LOVE TO BUY QUALITY RADIOS, TUBE HI-FI, AND PRINTED MATERIAL 
PLEASE CONTACT US IF YOU ARE LOOKING TO SELL 


Se = 


National NC 100A Federal Model LP-5 Hallicrafters S-16 


Fine Condition/Very Clean CFD 6006-A Good Condition/Very Clean 
Condition Very Clean Serial# 2808 11 Tubes/ 6 Band 

All Original Great Condition/Very Clean Flywheel Drive for main 
$399.99 Plus shipping $549.99 Plus shipping tuning and bandspread 


$499 plus shipping 


National NC 200 Hallicrafters Super Skyrider S-9 
Good ConditioniClean RCA 5V4G Tube Works Great & Clean 

Tested - Good ‘ 
12 Tubes 29.99 plus shippin Built In Speaker 
3 Bands/AM & CW salah a (aaa After market - Signal Strength Meter 
$299.99 plus shipping Grounded Cord Added 


9 Tubes/5 bands 
$475 plus shipping 


Brian—WB8PTL Rich— K8UV EIDon--W8GKD 
Sales and Purchasing: Jacki - 734-961-7915 
jackitroy734@comcast.net 
We Will Ship Worldwide! 


FOR SALE: Collection of Collins S-Line, FOR SALE: Crystals & holders, GE MOT 
A-Line and accessories including RCA others, ice cream bucket full, maybe 
microphones. Complete list including 8 pounds, $35 plus shipping. Dave 
prices will be sent on request. John, KI6ZS, Schmidtke, WOBEI, daves2 @ eventis.net 
jve @earthlink.net 
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COLLINS S-LINE & DRAKE R4 SERIES 
RECEIVERS 


COLLINS 
Tune Using 
The VFO 1000 — 
Or The 
Receiver Dial 


Switch 
Between 
Ham Band 


All Tuning 
Is Done With 
The VFO 1000 


Complete 
Digital Controll 
Provides 
Highest 


Crystals 
Or VFO 1000 


Also Available 
Uses The Latest Direct Digital Synthesizer Technology 


There are 30 tunable bands (memories) that can easily be 
assigned to your favorite frequencies, or bands. All tuning 
can be done using the VFO 1000. Tuning steps are 10Hz, 
100Hz, 1KHz, and 5KHz. Easy installation on both receiv- 
ers. Simply plug the interface into the receiver and connect 
the cable. The LCD display is blue backlit with white char- 
acters. There are no receiver modifications required. 
Everything is included for Plug-N-Play. 
More Info & Order At kk4pk.com * $250.00 + $10 S/H 


Accu ue And 
Stability 


FOR SALE: Harvey Wells Bandmaster 
Deluxe TBS- Transmitter Only, Good 
Working Condition, $95 + Standard 
Shipping and Handling.- Will Ship 
Worldwide. Contact Jacki by email, 
jackitroy734@comcast.net, or by 
telephone 734-961-7915 


FOR SALE: Collins 30K-5 transmitter, 
restored and complete, pictures available, 
restored by Howard Mills, in Very good 
condition, $7,500. Contact Jim Stitzinger, 
WA3CEX, 818-519-4419 
jstitz @ pacbell.net 


FOR SALE: BC-610-! with 614-E Speech 
Amplifier, 939-B Antenna Tuner, All Coils, 
Working nicely, Pick Up only in Veneta, 
near Eugene OR. $1,100. Robert, 
WB6VMI, jrburger1 @gmail.com, 541- 
935-6051 
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FOR SALE: Can’t use nice Wilson WR- 
500 antenna rotator, control, and 150 foot 
cable due to property restrictions. $79 
plus shipping. Robert Enemark, W1EC, 
239-437-4490, Gulflife @comcast.net 


FOR SALE: National HRO-500 in excellent 
working condition. Local pickup ONLY. 
$850 firm, Dave Minchella, KE2GE, 
Rochester, NY 585-467-6224, 
ke2ge @ yahoo.com 


FOR SALE: Radio Shack 21-524 SWR/ 
Power Meter, $15.6 NOS VR150/30 tubes 
$10. James Looney, 1135 Harman Jct. 
Rd., Grundy, VA 24614 1-276-531-8677 
mowman7777 @yahoo.com 


FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 
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FOR SALE/TRADE: Original manuals for 
all Heathkits and for most Hallicrafters, 
National, Hammarlund, Johnson, WRL/ 
GLOBE, Allied KnightKit, Gonset, EICO, 
Collins, B&W, Ameco, Clegg, Swan, 
Drake, Elmac, others. NI4Q, POB 690098, 
Orlando, FL 32869. 407-351-5536, 
ni4q@juno.com 


WANTED: BC 1421 receiver, BC-923 
receiver, 2 ea 6SL7 tubes, 1 ea 10 mA. 2" 
round meter, 1 ea RA-42 Power Supply, 
International Xtal FCV-2, 2 meter converter. 
Frank Moorman, 21683 State Hwy 22 , 
Meridian, TX 76665-2939. 254-596-1124, 
fircls54 @ aol.com 


FOR SALE: Johnson KW Matchbox w/ 
SWR meter and remote coupler and 


FOR SALE: EF Johnson 250-39 T/R 
Switch, $90. ElectroVoice Model 641 Mic, 
$50. Two D-104 Mics, Grip-to-Talk, $40 
ea. Summer 1940 Radio Amateur Call 
Book, Back Cover Missing, $50. Johnson 
Viking VFO Manual, Original, #30. Johnson 
Ranger II Manual, Copy, $20. All Plus 
Shipping. John McCollum, W8VBQ, 513- 
575-5561, najomccollum @ aol.com 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http:/Awww.af4k.com 
Brian, AF4K, Phone: 321-262-5471 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
wetnz @ verizon.net 


manual. Near mint condx, $300 + shipping. 
Ron, K3NFS, 724-736-4464 
rachelle713@gmail.com 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. $25. 
Phone: 330-658-5035, 
WBOIQK @ARRL.NET 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
oy Ba deeandal It pulls together thermatron types 
eet ler and characteristics, thermatron 
Persie, homebrew techniques, and how to 
sata design audio and RF triode and 
pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
; 10. Designing 

Teermaton and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been _ licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 

solid-state! 


NOW Available from the 
Electric Radio Bookstore! 


rs ihe Radio Amatene 


1 Introduction 


&. Keeping the Filaments 
Lit 
7, Thermatron Homebrew 
Techniques 


&. Designing with Triedes 
S.Desagning with 
{ Pentodes 


i nev 
pon Es Ayal 11. So Many 


The 2nd Edition of Hollow-State Design has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design, This book has everything you 
need to know about the art and science of thermatron design 
and construction, it is 287, 8.5 x 11" pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 
formulas. Grayson Evans, TA2ZGE/KJ7UM has been licensed | 
since 1962, grew up on thermatrons, spent 40 years In the 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! 


50 Electric Radio #318 November 2015 


WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear | Vintage Audio 
Tubes Large Speakers 


Military Equip Telephone Equip 


- Boat Anchors Old Computers 
Manuals Test Equip 


Components aw. and more! 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 


Electric Radio #318 November 2015 


ai 


Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 


*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & Il Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/2A3/EL34/6SN7W/6922 
300B/205D/350B/VT-231/#45/#50 & More 


SS Brands Wanted SS 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, Mcintosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 
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and are available in three versions: 


guarantee. 


FOR SALE: Military whip antennas, $62 to 
your door. Also AN/GRR5, $295. Bruce 
Beckeney, 5472 Timberway Dr, Presque 
Isle, MI 49777, 989-595-6483, 
bbeckeney @ yahoo.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE: BC-610-Il, BC-614, and 
accessories to operate three bands, 
$1,200. Pick up only in Mesa, AZ. George 
Portell, 3212 N 83rd St, Mesa, AZ 480- 
986-5797 w8qbg @ yahoo.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


ZIM ELECTRONICS INRUSH CURRENT LIMITERS 
Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 


Model AB-1 (With Pilot Light) ............. 
Model AB-1M, (With Voltmeter) ................000 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
SE reese etree sc wude puasieecnc hse scactcdastactensescsdess 
Shipping, each limiter ................cccccsceeesees 
(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


Electric Radio Store 
720-924-0171 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
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Metered fanieh tice. 
Models AB-1M, AB-300M 


Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. vig. Ken, 
www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0OO0, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R8390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arri.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 


258-0124, Dayton OH, http:// 
TomsAntiqueRadioRepair.com 
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FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 4581 7- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1ledp @ yahoo.com 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all types 
of communications parts. 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
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@ 
Estes Auctions 
Specializing in Vintage Radios 
Complete Auction & Appraisal Service 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


_ ESTES AUCTIONS | 

7404 Ryan Road, Medina, Ohio 44256 - 

Ph: 330-769-4992 ® Toll Free: 888-769-4992 @ Fax: 330-769-4116 
www.estesauctions.com @ Email:  estesauctions@aol.com — Y 


Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 201 76-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repairfor KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 


www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4NYW, 
navy.radio@ gmail.com 


WANTED: PRC-6 radios with ant. 
Complete condition not important. Steve 
Bartkowski, 708-863-3090 


WANTED: Mosley CMS-1 speaker with or 
without CM-1 receiver. Call Scotty at 724- 
927-9468 or wk3n@hotmail.com 


November 2015 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 


bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 

EZ Hang, Code E foot tree with ease. EZ Hang kit is $99.95 + $9.05 
32 Princess Gillian Court shipping. The EZ Hang comes with a one year 
Fredericksburg, VA 22406 limited warranty. We now have 12,000 satisfied 


www.ezhang.com customers around the world! 


Call Today! 540-286-0176 


WANTED: Copy of TechNews article by 
Bud Banes that covered the conversion of 


First Licensed the Collins 310B from plug-in coils to 


band switching. Will pay for the expenses 


Before 1991? incurred. Gary, W8KM, 


gpsschauffler @ yahoo.com 


WANTED: National regenerative SW3 
and/or SW5. The more coils the better, as- 
is or working, with or without power supply. 
Will ship to Atlantic City, NJ. Write to Mario: 
deepford @ hotmail.com 
WANTED: National NC-240D dial. later 
version with little black wheel in lower part 
of the dial plate. | need the whole dial plate 
and black wheel. | will take a NC-240 
@ carcass for parts if it has this dial. Rob 
Licensed today? K1DFT robvi3@gmail.com or call 401- 
487-3933 


tly WANTED: Layfayette KT-390 or Ameco 
Then you should join these TX-86 for future articles. Please contact 


distinguished amateurs! Phil (AC@OB) at spf@Reagan.com 


WANTED: Schematic/information for the 
1919 US Navy receiver Model IP-500 or 
SE-143, Hal, KK6HY @arrl.net 650-366- 
www.qcwa.org/join-renew.php 5060 California 

WANTED: ARC-5 (BC-454) receiver in 
For more information contact good shape, frequency 550-1600 Ic or 6- 


gm@qcwa.org 9.1 MHz. | have dynamotor and dial 
spinner. Bob Forte, 732-894-3558 


To Join or Renew visit: 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes the quarterly AWA Journal! with: 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


e Produces the famous 


_ Free want-sell-swap ads annual Rochester Meet 


- Farly television 
- Horn loudspeaker 
- News of U.S. & foreign clubs 


e Maintains unique 
radio-TV museum 


Membership is only $35/year in U.S.; $40 elsewhere. 


Y iid 
AWA| Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org 


WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-300, C-800, C-802, C-830B, 
C-841, C-849, C-852, Water Cooled 
Triodes such as C-207, C-858, etc, Air 
Cooled Rectifiers such as C-249A, C- 
357A, C-866, etc and Water Cooled 


== 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
SHIPped Dy BS re eiares.u, case $22.00 
Or on the Internet: 
www.ERmag.com 
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Rectifiers such as C-214, C-237A, etc. 
Jim Stitzinger, WA3CEX, 23800 Via Irana, 
Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED For Tektronix 547 scope: Left 
and right hand covers p/ns 387-0761/62 
and CRT shield 337-0620 with rotation 
coil 108-323. Jay Ballard W1JHB 978- 
774-4041 email: TK41C @aol.com 


WANTED: MO crystal for the SBE 34 
transceiver, 456.38 kHz. (HC51/U style). 
Daniel, 505 281 4293, 
earlgreywdj @ gmail.com 


WANTED: For National NC-190. B-50467 
Coil Osc. 10-20 MHz. Knob AF Gain. Jim, 
KOHIP, 479-264-6637, 
ealexand @cswnet.com 


WANTED: Fall & Winter 1932 Flying Horse 
Callbooks. Thanks! - Pete The Greek / 
NL7XM @arrl.net or PO Box 3026, Easton, 
PA 18043-3026 


WANTED: Would like to purchase 572B or 
6JS6C tubes. Contact KD7CLO, Leonard, 
at samicat @ bresnan.net or 
Facebook.com/leonard.gordon2 


WANTED Owner’ manual or schematic 
for Clegg 22er MKII with SS receiver and 
8150 final. Thanks. Carl, W2IQK, 845- 
697-5135 w2iqk @juno.com 


WANTED: Decent RBB-RBC and TCS for 
USS Wisconsin floating museum N4WIS. 
Bill Mellema, NSWM, n3wm @yahoo.com 
410-790-6072 
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WANTED: James Millen 92105 Single 
Sideband Adapter, 90831 40 Watt 
Modulator, 90201 LV Power Supply, 90905 
Scope, and their original manuals. David 
Eppert, 604-781-1773 


WANTED: Johnson desk KW in good 
working condition. West Coast Prefered. 
Dave, WD4PLI, 818-846-0617 
davecurry @charter.net 


WANTED: S Meter for Hammarlund Super 
Pro SP-400-X. Rick, NN2K, 
nn2k51 @gmail.com 607-240-5227 


WANTED: Good Eimac 1500 and 2000T 
transmitting tubes. Charlie 
K4LJH @juno.com, 540-338-4152 


WANTED: Radio TV Experimenter, dated 
1959, and has a one-tube cigar-box amp 
on cover. The “White’s Radio Log” in back 
must be complete. Gary, 717-517-1417 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco @sonic.net 


WANTED: National HRO An original 
German Silver PW-D. Thanks! Katsuhiko, 
JA3ECA, mxc04040 @ nifty.ne.jp 


WANTED: (1) Rear cabinet door fora WRL 
Globe King 500. (2) Main tuning knob for 
a Collins KWM-1. (3) ELCO VARICON 


connector parts kit. (4) Documentation for 
a Sangamo Weston Schlumberger digital 
bench watt meter. Contact Gary Harmon 
at gharmon @idworld.net or 210-657- 
1549 


WANTED: HRO-5 radio receiver coils. 
Need 100 to 200 kc and 480 to 960 kc 
bands. Contact 
stephenknee @lineone.net 


WANTED: 1930's civilian airline radios 
(air or ground station use) Any radios or 
test gear used by FCC (Hallicrafters etc) 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
brianharrison@embarqmail.com 704- 
657-8910 


WANTED: Hallicrafters P-2000 power 
supply forthe SR-2000 transceiver. Randy, 
W9ZR @aol.com 


WANTED: ORIGINAL Users Manual for 
late serial number Collins 75A-4 receiver. 
Mike, K7 Pl, 206-232-3863, 
exbpi @ comcast.net 


WANTED: ZM-16 Decade Box. Dean, 612- 
869-9264 


WANTED: Documentation/schematic for 
TRIO 110-series DC voltmeters. or 
specifically a TRIO 110-660 DC voltmeter. 
Mike, K7PI, 206-232-3863, 
exbpi @ comcast.net 


e World Class 


¢ Your Resource for * * Collins Radio * * 


¢ Offering Unparalleled Free as wellas.. 
e ....Exciting Member Benefits 
Signal Magazine 


¢ Visit at collinsradio.org & join the fun 
e See our Events Calendar 


¢ Come see what the excitement is about 
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WANTED: Gibson Girl lifeboat transmitter. 
Any model, 778 or CRTS3, early or late. 
Harry, WA1GXC, 401-789-4378 


WANTED: Nye Viking Model MBII/MB-IV-A 
2 1/4 inch diameter inductor tuning knob 
with handle. Bill Mills, KC4AA, 478-452- 
2957 or millsend@windstream.net. 


WANTED: Control box for RU-16 or similar 
RU receivers. The RU-16 box has a model 
number CW 23096. I’m restoring a RU-16 
for performance testing. Also want RU-16 
manual. I’m interested in meeting people 
working with RU/GR equipment. Sam 
Kelly, Wé6JUT, 714-893-2092, 
skellycp @ aol.com 


WANTED: R-389 and FRR-59A manuals, 
Originals of good paper copies. Please 
contact Paul Rehkopf, 340 N Monroe St, 
Montpelier, OH 43543 4190485-4388 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: RCA SSB R32 diversity receiver, 
or any modules, parts, documentation or 
historical information. Steve W6SSP, 
Santa Rosa, CA. 707-544-8142 
Zarco @ sonic.net 


WANTED: B&W 5100B transmitter and 
51SB SSB Generator. Howard, WA7PDN, 
406-656-4855 5:00 to 9:00 PM MDT, I'll 
pay shipping. 

WANTED: Looking for history, address, or 
any info about Electronic Assistance Corp, 
Radiomarine Company, New Jersey. 570- 
341-5012, ask for Craig 


WANTED: ARC-5 transmitter racks MT 
69, 71, 73, 75. Steves nepnT 
skeller53@gmail.com, 718-405-8378 


WANTED: Capacitor 4MFD@1000VDC. 
Similar to GE#28F738. For Harris RF- 
301. Corky W6ORS, 270 Kapualani, Hilo 
HI 96720. CEK270A @CS.COM 808-959- 
3888 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


4 System 


7 Requirements: 


Any computer with 
Adobe Acrobat Reader®. = > a), Poy, 


Performance will vary 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 


ens | 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


WANTED: Any Mackay or Debeg 3000- 
series LF receiver, clean and unmodified 
preferred. Rich Parker KB2DMD, 1205 
Sleepy Hollow Rd. Pennsburg, PA 18073. 
215-541-1099 


WANTED: Meter for Western Electric tube 
tester model KS-5727-L1. Walter, 718- 
456-1988 


titles are shipped free. 
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The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 


format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


eo Lins LOW M2. -sicsccceessssssecsceceseseesscasestses 4 hours, $89.95 
Moins 755-3 and 3259-3. ..2...c.c.0.0ccvedaes one 2 hours, $89.95 
UNITS OO mL ois. coceacescecccgcoosesstovsscnssdocueeneds 1 hour, $39.95 
BUTT TINS DOS = Li. lis.cccsascceccccsdeccsnsesceccceesecesors 1 hour, $39.95 
OOS PIRES EEO VY SS — Doses sidl isesscusecepnoePersssseteosancess 2 hours, $39.95 
Ss FA HAs oak oooh ede obene ie nce nccuaedadecs 2 hours, $89.95 
MN 11S IR = IOA oooh occesccccecenctuectevssdsvedvaceess 7 hours, $109.95 
Collins R-390A Addendumn................... 2 hours, $49.95 
Hammarlund SP-600JX.................ccecceees 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
brianharrison @ embarqmail.com 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 


WANTED: National XCU-303 Calibrator. 
Cash or Trade. Mike, KOAZ, email: 
kOaz@centurytel.net or phone 417-466- 
0401 


WANTED: Mackay Radio Type 3001A LF 
receiver, clean and unmodified preferred. 
Rich Parker, KB2DMD, 1205 Sleepy 
Hollow Rd, Pennsburg, PA 18073, 215- 
541-1099 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $10.00 S&H 

Set of 15: $17.25 + $10.50 S&H 

Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: Hallicrafters SX-96 revr, good 
working condition, VG to exc cabinet & 
front panel, no mods, original knobs, none 
missing. Al D’Amico 37 Baynes Ave 
Buffalo NY 14213 716-861-4289 or 716- 
598-5205 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: CY-4880/PRC-74 “D” cell 
battery box, any condition or parts needed. 
Please contact Tom, KJ7AV, 585-730- 
4689 
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WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Millen 90881 RF power 
amplifier. Frank, W4FMS, 
w4fms @aol.com, 616-881-1618 


WANTED: Lafayette HE-25 Voyager 
Transmitter-any condition. Bob, NV1X, 
802-879-7235, bobzimmer@msn.com 


November 2015 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, 9420 STE 
RTE T, Amazonia, MO 64421. 913-634- 
3863 
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WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, LSCI Butner — GA, PO Box 
999, Butner, NC 27509-999 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: I’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also want to 
buy a Vanguard/Springfield walkie-talkie. 
Bob Nickels, W9RAN @arrl.net 


WANTED: NOS small illuminated panel 
drive with a slide rule type dial. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


WANTED: “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 


WANTED: National HRO power supply, 
rack-mounted for 6V __ filament; 
Hammarlund Comet “CC” coil set; any 
Utah transmitter, modulator, or custom 
cabinet for such; schematic/info on 
Western Electric Model 15A Police 
Transmitter. Gary, KEGLH, 209 286-0931 
or k6glh @volcano.net 


— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 
are for delivery by media mail within the USA. Overseas, please inquire for shipping 
quotes. The on-line search for back articles is at_http://www.radiolabworks.com/ 
ersearch. html 

Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 S&H 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 S&H 
Almost all of the back issues of Electric Radio from #1 are available for $450.00 + 
$24.00 S&H, at least a 56% discount the over single-issue price. 

e Fora postpaid 29-page printed back issue index, please send $3. 

¢ Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., andall 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages-------------------- 15.00 plus $5.75 S&H 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
advertising. -----------------------------------------------nan enna nnn nn nnn anne nee e een ene nneeeneeeeneeeeeees $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. ----------------------------------------e= $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:------------------=- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion 


book to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment 
that continues to be very popular, even many years after Heath’s CIOSING. -------------------- $19.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 


Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full Color.---------------------------------- "nn nnn n nnn nnnnncnncnn $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ---------------------------------------- 22 nnn nnn enna nn nn nn nn nnn nna a nnnnnnnnnnnnnnnnnnnnns $24.95 - 10% - $22.45 

The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and GOOd PhOtOS. --m-m--------nnmnmmmmnn== 
panne nnn nnn nnn nen nnennnnnnnnnnnnnennnnnnnnamnnmnnnnnnnnnnnnnnnnannnamnnnnnn PO5,95-1 0% = $22.45 


Tube Ty pe Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful VOIUME. .......... eee 
ees far ci vedo iensavviavveousiave svonwoluats Guvvebe Seb tee ne eRe Merge ret tas Me meaner asles atte on $29.95-37% = $18.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ---------trean---- nnn na nnn nnn nnn nennennnnn == $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 


informative.-------------------------------------2n nnn n neem anne nnn nnn nnn ncn nnn nanan mmm nnn mma ae $26.95-10% = $24.25 
NEW! shortwave Receivers Past & Present: The new 4th edition is currently being 
reprinted by the publisher. Please call or email for availability---------------------- $49.95 


The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It's recom- 
mended for experienced repairmen and novices alike, 92 pages. ---------------------n-nnnn-mo= $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


BEE OleS mentioning radio COMMUNICATIONS Of INE DAY rma ngen ag -a snore naw men nnn mnwan nas oncan on $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
Ban nnn a8 nn nn nnn nn nnn nnn nnn nnn nnn nnn nnn nnn nnn nn ne $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders. ------- $21.95 - 10% = $19.75 


Ordering Information: 
Hollow State Design, Tube Type Transmitters, and Shortwave Receivers Past and 


Presentare heavy and shipping is $6.00 each. 


For other books, please add $5.00 shipping for one book and $1.00 for each addi- 
tional book. Five books are shipped by media mail free to one address. 

Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Important Announcement: a 


Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, has unfortunately not been able to respond to 
requests for parts and support of the popular Central Electronics product 
line due to other commitments with his regular work schedule. Please 
watch this page for upcoming announcements, Nick definitely intends 
to resume support of CE gear, so please stand by! 

Until Nick is able to resume his CE support, please visit his web page 
because it’s full of excellent information and tips on Central Electronics 
equipment that you can’t find elsewhere, see http:// 
www.tusaconsulting.com/ce.html. 
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Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used with the permission of Classic 
Radio). The T-shirts are 100% cotton and come in Small, Large, X- 
Large, XX-Large. The color is slightly lighter than the cover of ER. 
$17.00 delivered, $18.00 for XXL. (Medium Available by Special 
Order) 
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Subscription Information 
Published Monthly 


| The monthly Electric Radio mailing date is posted at www.ermag.com 
Rates within the US: 
Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals maybe purchased online at 


WWW.ERMAG.COM 
Visa, Mastercard and American Express 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
11/15 
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Goo Oohrn Monaural 


Classic Radio headset. 


Now enjoy the rich audio of 
your vintage receiver with a 
professional quality headset 


built just for you. 
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See our user reviews oat: 
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harm radio om the net 
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